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Ne. 602.3-C with £1085 


Inavlated Stee! Gloss Helder 


Ne. 706-3-C with £1096 


lnsvleted Dewmetal Lift-Freat Gloss Helder 


IBRE and FIBERGLAS HELMETS 


Inside view showing INNER 

BIB of Series "600" Helmets New Series “400” 
for extra protection to weld Helmets. Smaller 
er's neck from flashes and re- size for close 
flected glare quarter work. 


"OWENS CORNING TRADE MARK 


PRODUCTS COMPANY 


Safety and comfort mean more welding ... more production per 
day! Fibre-Metal engineering has for 50 years kept these “qualities” 
uppermost in mind ...for more and better work ability by the welder. 

Fibre-Metal’s Helmets of Fibre or Fiberglas* are light, durably 
resistant to impact and hard use. They feature seamless compression- 
molded shells, beaded edges for strength and safety, Wide Range 
Headsize Adjustment, new 4-Position Helmet Stop, and provide for 
four popular glass holder styles. Adjustable friction joints hold 
helmet in any position. 


Fibre-Metal Features: 


LIGHT WEIGHT + EXCEPTIONAL STRENGTH - MOISTUREPROOF 
NON-WARPING + HEAT RESISTANT (SELF EXTINGUISHING) 
EASILY STERILIZED 


When buying any welding equipment. .. — 7 
always ask for a FIBRE-METAL product! “MET 
PROFIT ABLE PROTECTIVE 
WORKER SAFETY PAYS DIVIDENDS PRODUCTS SINCE 1905 


“SPEEDY” WHS CLEANING PRESMAIR 


SvSTEM: 


YEARS of @ and PROTECTION by 
Fiest with Fiberglas!* 
Bien, 
WE WORLD'S LARGES! 


extra features in one welder as you do in 
this brand new Hobart AC-DC welder 
This new Hobart lets you take full advantags 


In addition to having AC or DC welding, 
you'll want to see and know about variations 
of this model that lets you do Inert Gas 
Welding. Such outstanding advantages in 
Hobart are typical. You can depend on every 
Hobart welder to give you constant top 


“One of the world’s largest builders of ar« 


of these HOBART 
‘cost-cutters” 


for welding you can count on 
to produce MORE PROFIT 


“CONTRACTOR'S SPECIAL” GAS ENGINE ORIVE for field “HUSKY BOY” low cost light 


especially designed for all use where ¢ power weight a oled 200 amp 
types of in-the-field construc not available to 600 welder for general shop and 
tion, repair and pipe line amps outside repair work 

work. 250 amps ero 


“POWROMATIC” eliminates ELECTRIC ORIvE WELDERS fo OC RECTIFIER new and im 
troublesome electronic con producti ance and ved. Features simplified 
trols in automatic welding general shop work. 200 to trols, polarity selector 
400, 600 and 800 amps 600 amp ze witch, remote control and 
wide welding range 


AC WELDER—AC POWER “BANTAM CHAMP” 


50 amp. “GENERATOR ONLY” 200 or 
— cv electric drive ght and amps. with 1 KW DC 
Rarely do you find such versatility, amps for welding of S Kw medium requirements in gen- power outlet. Couple direct, 
welding range, great speed and v power ror operating eral shop use or V-belt it to your engine, 


power equipment 


of the latest types of electrodes and 
sizes for both AC or DC welding. 


performance, cooler operation, easier HOBART BROTHERS COMPANY 
BOX WJ-116, TROY, OHIO 


arc control and extra capacity. 


HOBART BR¢ YTHERS CO.. BOX WJ-1 16, Ww - jt obligation, please send me « plete information on the items checked 
Troy, Ohio, Phone 21223. 
AC-DC Welder Contractor's Special Gas Engine Drive 
4 Husky Boy” Powromatic ectric Drive 
DC Rectifier AC Welder—AC Power Combination 
rt Bantar Champ” General 
Name 
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welders and arc welding equipment Address 


City State 
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compouniy essure 


the new and better 
cylinder manifold... 


The new compound pressure* cylinder manifold 
is made of the sturdiest die forgings and ex- 
truded rods; all are drilied for uniform inner 
dimension. The leak proof joint which results 
from the compound pressure design is tighter 


and more leakproof even than the well under- 


stood and long used connection between regu- 
lator and cylinder valve. The big improvement 


of this new invention lies in these facts: you ean 
have any competent mechanic assemble a cylin- 
der manifold to your own or our specifications 
with the assurance of absolute alignment and 
permanent leak proofness. Yet, the resulting 
cylinder manifold may be disassembled at any 
time, stored or moved and reassembled when 
required. It may be extended when needed, rede- 
signed when desired, stored in bins as individual 
fittings. Only the bushings move in assembly, 
thus absolute alignment is certain. 


* patents applied for 


by 


| california 


NAll | NA welding eQUipMENt COMPORY... 212 tremont street san francisco 5 california 
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only the bushing turns 
simple wrench does the job 


Welding Wire Wheels in 1926 


Helped MALLORY Learn Better Ways 
to Solve Your Welding Problems Today 


‘Tamry YEARS AGO, a leading auto manufacturer Cold forming methods for producing bent electrodes with 
greater hardness and strength. 


(still a leader today) ran into a serious production 
bottleneck in resistance welding of wire wheels. The Special holder designs to meet the needs for higher pres- 
copper dies being used wore out so quickly that costs sures for large welding machines, and low pressures for 
were too high, production too slow. non-ferrous alloys. 


Elkonite*, a material developed by Mallory, looked The knowledge gained during three decades of pio- 
promising for this application. It was tried and 
the results were excellent. Die life increased tenfold. 
And production was freed of stoppage troubles. 


neering activity and constant development stands 
ready to serve on your own resistance welding prob- 
lems. Write or call Mallory for a personal consultation 
by a Mallory welding engineer and see your local 
Mallory welding distributor for prompt delivery of 
the best in welding electrodes, holders, seam welding 
wheels, forgings and supplie 


This development marked Mallory'’s entry into the 
resistance welding field. It has been followed, in 
succeeding years, by a continuous stream of con- 
tributions to welding technology. These are some of 
the major milestones in Mallory progress: 30 Years of Welding Progress 
Specialized alloys, like Elkaloy® A, Mallory 3, Mallory 22 as 
and many others, which provide a family of materials { 
engineered for the specific needs of welding service. 
Fluted electrodes, which greatly increase electrode life. 

In Canada, made and sold by Johnson Matthey & 

Mallory, Lid., 110 Induatry Street, Toronto 15, Ontario 


For information on titanium developments, contact Mallory- & 
Sharon Titanium Corp., Niles, Ohio. Z 
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QUALITY WELDS 
like these... 


2 


with up to 


LESS 
SHIELDING 
GAS 


H.-15 argon-hydrogen mixture means new economy in fast, sound welding operations 


Using H-15, a Linpe mixture of argon and hydrogen shielding gases, savings as high as 


60% of normal gas consumptions are being attained by manufacturers on a wide variety of 


metal products. This mixture is designed for extremely efficient mechanized welding of 


stainless steel, Monel, Inconel, and cupro-nickel. 
COMBINES ADVANTAGES — I-15 mixture combines the high welding speed feature of 


Helium with the low consumption advantages of argon—result, the lowest cost, high-quality 


welding yet attained... And no extra equipment is needed for a change over to H-15. 


Get the complete story of this highly efficient, economical mixture, contact your local 


LINDE representative, Start saving now——-do it today 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


3O East 42nd Street ucC) New York 17, N.Y 


Offices in Other Principal Cities 
in Canada: LINDE AIR PRODUCTS COMPANY 


Trade-Mark 


Division of Union Carbide Canada Limited, Toront: 


The term “‘Linde"’ is a registered trade-mark of Union Carbide and Carbon Corporation. 
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tion in 68,000-lb. cast-steel valve. The fabricator 
Iron and Steel Company, Portland, Oregon 


450 lb. Monel overlay protects 
68,000 Ib. steel valve from corrosion 


Monel electrodes stop corrosion, erosion, and cavita- 
Willamette 
deposits weld 


Take it from Willamette 

Overlaying with “140"® Monel® nickel-copper alloy 
Electrodes is a practical way to get corrosion resistance 
when a part is too big to warrant making it entirely of 
this alloy. 

Take this 68,000-lb. cast steel valve for handling 
drinking water. Just 450 Ihs. of Monel overlay protect 
its vital areas from corrosion, erosion and cavitation. 

Overlays like this are practical because it is easy to 
get strong, ductile, non-porous deposits with “140” 
Monel Electrodes. And the special low-carbon flux coat- 
ing permits crack-free overlays directly on steel. 

Do you have a similar problem? A part too big to 
make of solid corrosion-resisting metal, or a part with 


“140” MONEL 


<— Welding Electrodes * Wires Fluxes 


metal on seating surfaces of the valve body (shown here) and 
plug. Then they machine the Monel deposit to form the final 
seating surfaces of the valve body and plug. 


only one surface exposed to corrosives? “140” Monel 
Electrodes may be the economical w ay for you to obtain 
superior corrosion resistance, 


Nickel and Inconel® overlays 


When you want the advantages of a nickel overlay on 
steel, use Inco’s “141°® Nickel Electrodes. And for re- 
sistance to high temperatures and corrosion, use “|42"" 
Nickel-Chromium Electrodes. 

For more information about the “140” series of elec- 
trodes, write Ineo for Technical Bulletin T-2. It’s a help- 
ful, 44-page guide to “Fusion Welding of Nickel and 
High Nickel Alloys.” A copy is yours for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N.Y 
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A letter to W gm csenman, Secretary, Americar ciety for Metals 


DEAR MR. EISENMAN: 


It is a distinct pleasure for me, in behalf of our Sociwry, its member- 
ship and its officers, at this termination of a period of many, many years 
nd profitable collaboration and cooperation between the 


of enjoyable 
American Society for Metals and the AMERICAN WELDING SOCIETY 
through the medium of the National Metal expo ition, to express our 
sincere appreciation to the American Society for Metals, its membership 
and its officers for the grand association and the amicable conductance 
during more than a quarter of a century which have attended our joint 
endeavor 

We wish it to be known that the American We.pinG Socrery has 
measurably and perceptably gained from this association, one which 
we sincerely hope has been beneficial likewise to the American Society for 
Metals. It was inevitable that, in gaining therefrom, we would increase 
our Soctery’s stature and eventually grow in size and importance requir- 
ing that we seek a path of specialized activity and exposition which 
would further serve an ever-growing welding industry and profession 
Our All-Welding Show, a modest adventure in the spring of 1953, has 
now proved itself to be the vehicle for accomplishing that end. We must 
enter into the records that the experience Our SOCIETY gained during its 
years of beneficial association with the National Metal Exposition enabled 
AWS to establish a pattern of comparably high standards and formulate 
a program for welding exposition which has been beneficial to our welding 
industry and profession For that, and many other things of value, we 
are most appreciative to the National Metal Exposition and its sponsor, 
the American Society for Metals 

Accordingly, we hereby register the close of, for our part, a fruitful 
and pleasant participation in the National Metal Congress and National 


Metal Exposition, with mixed feeling regret that scale of activity has 
dictated that our paths diverge, and sincere appreciation to your Society 


for the honor you hestowed upon Us these past many years through allow- 
ing us the privilege of joint sponsorship in your notable activities. Our 


Socrery has none other than the kindest feelings toward your esteemed 
organization and its very best wishes for the continued and increasing 
success ol your alued enden' ors 

We respectfully suggest that our feelings and appreciation, as herein 
expressed, be made known to the officers and trustees of the American 


Society for Metals 


J. G. Magrath 
NATIONAL SECRETARY 


AMERICAN WELDING SOCIETY 


Where floor space is a problem — or where stacking and paralleling is indicated — the new Miller 
SRH LOWBOY is the engineered-to-your-needs answer! This de rectifier type welder is available in 
three models with 60% duty ratings of 200, 300 and 400 amperes. Combining compactness with 
quiet operation, minimum arc blow, top electrical efficiency and waterproof construction, the LOW- 
BOY is another Miller first that “figures.” 

Upright SR models to 600 amperes at 40 volts with 750 amperes maximum output; Duplex units 
up to 1200 amperes, 40 volts, 1500 amperes maximum. 


Ir .. if it’s MILLER you know it’s the finest...” 


miller 


ELECTRIC MANUFACTURING CO., INC. 
APPLETON, WISCONSIN 
Distributed in Canada by 
Canadian Liquid Air Co., Lid., 
Montreal, P.Q. 


U7 MILLER ARCWELD welding electrodes ore worthy 
of the MILLER nome and reputation. Ask your 
distributor for some you'll like the job they do. 
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~y 1 20-in. pressure-welding machine in operation 


APPLICATION OF PRESSURE WELDING 
TO THE AIRCRAFT INDUSTRY 


Pressure welding is de- Introduction 
. : Pressure welding, as a means of joining ferrous and non- 
scribed as being a most 
' ferrous metals, has been used extensively in the railroad 
desirable means of Joining and oil industries for many year 
Early in the 1940's, Menasco engineers became in- 
alloy steel for aircraft terested in the possibility of using pressure welding as 
& process for fabricating aircraft landing gear com- 
use al any reasonable ponents of alloy steel such as 4140, 4140 and 4340 
heat-treat level \fter an extensive ce opment program, the first as 
embly using the pressure elding process was com- 
pleted mm 1943 lig 2 Since that date, many de- 
BY ARNOLD P. LAGE 
ign applications have been found for pressure welding 


Arnold P. Lage — , ; It is interesting to note iat as many as 20,000 pressure 
Burbank, Calif velds have been used in gear assemblies in one vear 


resented at the 19 Nationa ring f 
7-11 : Phe process produces a forged butt weld by upsetting 
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Fig. 2. First assembly built by using pressure welding as a 
means of joining an alloy steel forging to o tubular section 


Bi 4 


Fig. 3 Cross sections of two pressure welds in alloy steel 
and a small titanium weld (tubular) and a solid bar of 
Inconel 


Table 1—High-Strength Welds 


Weld size, Area Heat treat 
in aq in Alloy psi 

4 125x0.346 1.08 1340 000-280 , 000 
5 000 x0. 400 41340 , 000-280 , 000 

xO B44 5. 2% 1340 000-280 , 000 
5 250x0 485 26 4330 mod : , 000-240 , 000 
250%0 460 4340 000-280 , 000 
250 %0 525 1340 000-280 , 000 
750%0 525 260 000-280 , 000 

250 x 0.672 40 000-280 , 000 

225x0 612 Wi 1340 , 000-280 , 000 

x0 420 1340 000-280 , 000 
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Fig. 4 Shock strut assembly with two pressure welds in 
cylinder, and one pressure weld in piston. (HT 260,000- 
280,000 UTS) 


the faying surfaces under heat and pressure. The 
heating system consists of a multi-orifice circular heat- 
ing head with suitable pressure regulators and flow- 
meters to control the gas mixture (oxygen and acety- 
lene) to produce the required heat at the faying sur- 
faces. The welding pressure is supplied by a hydraulic 
system of adequate size to produce forging pressures 
that may vary from 3000 to 15,000 pounds per square 
inch of weld area. 

A typical welding cycle is as follows: the specimens 
to be welded are aligned in the machine, predetermined 
welding force is applied, the heating head is fired, after 
the faying surfaces have had sufficient heating time for 
the material to reach the forging temperature and the 
applied pressure has caused the material to upset to the 
predetermined required amount, a series of mucro- 
switches are automatically activated to end the weld 
cycle by shutting off the gas flow to the heating head 
and dumping the hydraulic welding force 

Pressure welding lends itself to the welding of steel in 
many shapes-—-those most commonly welded are: solid 
bar, flat stock, rectangular, I and T shapes, as wel! as 
tubular sections. We are primarily interested in tu- 
bular sections, using alloy steel in the heat treated con 
dition. Actual weld sizes range from I'/4-in. OD x 
'/-in. wall to 15'/in. OD x 14/s-in. wall, having weld 
areas from '/, to 60 sq in. and have been used in heat- 
treated strength levels from 150,000 to 280,000 psi 
ultimate tensile strength (see Fig. 3). Table | shows 
typical weld sizes and material used in production of 
high-strength assemblies consisting of major com- 
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Fig. 5 Piston axle assembly using three pressure welds (2 

axle welds and | piston weld) 

ponents such as shock strut outer cylinders, pistons 

and axle assemblies 
The assembly in Fig 

cylinder and one weld in the piston (260,000-280,000 


t has two welds in the outer 


ultimate tensile strength 


Pressure welds are used in the normal heat treat 
ranges from 160,000 to 220,000 psi ultimate tensile 
strength for shock strut outer cylinders, piston-axle 
assemblies (see Fig. 5), actuator cylinders, compression 
and tension members and pressure veé els see Fig 
6) Figure 7 is a typical shock strut assembly showing 


how forgings and tubes are joined together by using 
pressure welds 

To maintain the high quality of pressure welds, rigid 
manufacturing control and inspection procedures ar 
followed. Before any production parts can be welded 
the size must be qualified in accordance with pressure 
welding specification \ qualifie ation consists of weld 
ing one or more metallurgical specimens and a minimum 
of six physical 


specimen 18 set tioned and examined to determine if the 


test specimens metallurgical 
weld has the desired qualities to be used for production 
4S compared to the established weld quality standards 

When an acceptable metallurgical specimen has beet 
welded for phy al 


welded, six more are 
testing. Weld data ar 
tested as a guide for produc tion we lding 


pre pared by 


specimens 


\ eld to tye 


rec orded for en h 


The physical test specimens are ma 


chining the OD upset flush with the test specimen di 


ameter, removing the ID upset and the “chip’* to 
* The chit n from th t ‘ f e ID ta 
ised to exar 1 pare the w 1 qualit { th t to k ” 
ard 
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Fig. 6 Tank assembly 12 in. in diameter 18 in. long using 
two welds in the tubular section 


Fig. 7 Typical assembly showing how forgings are ma- 
chined and welded; also, final assembly 


vithin 0.005 to 0.015 mm. of the ID wa and then heat 
treating to the required rang Large welds to be 
tested in tension are cut into trip coupons belore heat 


treating 


Bend Testing 


Weids tested in bending must have a bending test 
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Fig. 8 A typical bend test setup. The weld is equally Fig. 9 Send test specimen after failure. Note the amount 
distant from either end of the test fixture of deformation 


modulus equal to the bending modulus of alloy stee! 


tubing of equal heat treat (see Figs. 8 and 9). 


Tension 
Weld strength in tension must be equivalent to the 


base metal strength with the lowest acceptable weld 
eye failures being 95% of the average base metal strength 
Chip inspection is an inspection control procedure 


developed to determine the metallurgical quality of each 


Fig. 10 Sketch of pressure-welded assembly in cross sec- production weld. The chip consists of a tightly curled 


tion, showing manner of removing ‘chip sample” 


layer of metal representing the entire 360-deg circum- 


Table 2—Inconel 


Tensile data (ST 0.505-in. diam tensile bars) 


Ultimate 


Test tensile Reduction 
temperature, strength, Yield, Elongation, in area, 
Material Condition °F psi pai 
Weld Annealed * Room 144,700 24 33.7 
Weld Age hardened Room 178, 400 24.5 
Weld Age hardened Room 179,000 126,000 15 25.4 
Weld Age hardened Room 180,000 129,000 15 23.0 
Fi Weld Age hardened Room 182,800 135, 500 14.5 23.7 
‘ Weld Age hardened Room 180, 600 136, 500 12.0 17.9 
: Weld Age hardened 1000 159,900 120, 200 16.0 33.9 
Weld Age hardened 1000 155, 400 124,400 9.2 17.9 
Weld Age hardened 1350 115,000 105,800 2.0 5.2 
: Weld Age hardened 1350 121,800 106, 700 5.0 13.9 
Base metal t Age hardened Room 184,000 132,000 24.0 37.0 
Base metal t Age hardened 1000 158,000 112,000 21.0 32.0 
Base metal t Age hardened 1200 142.000 100 , 000 12.0 17.0 
Base metal t Age hardened 1350 03 , 000 77,000 6.0 12.0 


Fatigue data 


Teat pplied 
Material Condition temperature, ° F stress, pei Test cycles Type failure 
Weld Age hardened Room 55,000 10,000 , 000 No failure 
Weld Age hardened Room 70,000 1,360,000 Weld 
Base metal t Age hardened Room 17,500 10,000 , 000 Failed 


* “Annealed’’—-1650° F for 3 hr followed by water quench. ‘Age hardened’’-1650° F for 24 hr furnace cool to 1300° F held 20 br 
then air cooled, 

| Base metal data from International Nickel Co,: “Inconel ‘X’ data and information.”” Elevated temperature test and fatigue test pre- 
formed by Airesearch Mfg Co. Limited number of tests performed 


1106 Lage—Pressure Welding THe Weipine Journal 


m 

2 
a 


Fig. 11 Chips: Each weld is serialized and each chip 
bears the same serial number. Each of the exposed leaves 
contains a cross section of the weld 


Fig. 12 Typical proofload 


ference of the inside diameter of the weld, approxi- 
mately 0.015 thick removed within 0.005 to 0.015 of 
10 


bakelite and ground approximately in half 


the finished wall (Fig These chips are mounted in 
exposing 
the coiled turns of the chip. Each leaf contains a por- 
tion of the weld (Fig. 11 

After polishing and etching, in alkaline chromate 
solution, they are examined metallurgically and com- 
pared to established standards for weld quality and 


All 


netically inspected after heat treat and all 


acceptability welded assemblies must be mag- 
welds are 
subjected to a proofload test of 76°, of the design load 
or as required by the blueprint 

Proofloads in bending are applied at four positions 
uO deg apart through a loading saddle that conforms to 
the OD of the specimen and has 180 deg contact area 


Figure 12 is a typical proofload setup 


Upsetting 


The pressure-weld process has another interesting 


application, that is, “upsetting.” During the fabrica- 
tion of cylindrical sections, inside or outside shoulders 


Normally 


terial is required for shoulders, we 


when additional ma 


with 


are often required 


must start 
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Fig. 13 Material upset to the OD (A) and material upset 
to ID (B). (12.500 OD x 1.125 wall) 


(B) 


Fig. 14 Pressure weld in Inconel ‘'X" 1.187 OD solid bar. 
Cross section shows the resultant heat-affected zone 
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Table 3—Titanium Test Data 


Ultimate Elonga- Reduc- 
tenaile tion, tion in 
Weld size, in. strength, Yield, in area, 
Alloy OD Wall Condition Specimens pat pei 
3% Al, 56% Cr, 3.000 x0 375 As-welded Weld No. 1, 9 tensile bars 166,400 160,450 12.9 34.4 
low carbon Weld No. 2, 9 tensile bars 168 , 020 159,010 13.4 35.9 
Base metal, 3 tensile bars 159,030 146,970 16.3 40 5 


3% Ma complex 3.000 «0. 500 Heat treated Weld No. 1, tensile bars 167, 800 142,000 9 0 
Weld No. 2, tensile bars 168, 500 142,700 6.5 
Base metal, tensile bars 171,700 148, 200 8.5 

Nove: Heat treat 1400° F, | br; water quench, age at 900° F 8 hr, air cool 

6° Al, 4% V 3.000 x 0. 500 Heat treated Weld No. 1, tensile bars 165,300 145,200 8.0 
Weld No. 2, tensile bars 167,000 147,000 8 0 
Base metal, tensile bars 173,300 158 , 200 10.0 
Base metal, tensile bars 171,300 154,000 9.0 


Nove: Heat treat 1775° F, 1 br; water quench, age at 000° F, 8 hr, air cool 


6% Al, 4% V 3 130«0.150 Heat treated 6 welds 174,800 5 base metal failures 
above 170,000 psi, All teste full size Avg of 6 1 weld zone 


Nore: Heat treat 1750-1775° F, '/, hr; water quench age at 900° F 8 hr, air cool. High-temperature furance was purged with argon 
4) cfh for 2 min, then 20 efh 


Charpy impact data 
Room 
Alloy Specimen temperature 66° F 
6% Al, 4% V Weld 5 ft-lb 5 ft-lb 

Weld 5 0 
Base metal 5 
Base metal 

Base metal 


Titanium pressure weld 3% Al-5% Cr. (3.000 OD x 0.375 wall) 
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Fig. 16 Titanium pressure weld. 


stock or forgings of sufficient size so that these shoulders 
can be machined. By using the upsetting method, the 
wall thickness can be increased at the desired location 
either for the external or the internal shoulder (see 
Fig. 13) 

The advantage of this process is that there is less 
rough machining or stock removal to make the final 


part 
Inconel “*X"’ 
Inconel “X,” a 


alloy has 


high-strength, high-temperature 
welded. Welds and 


diam solid bar show that pres 


heen pressure made 
tested using a 1.125-in 
sure welding is a satisfactory means of jou 


“X” (Fig. 14 


in. diam tensile bars containing welds compare favor 


ing Incone] 
Tension test results of standard 0.505 
able with base metal test results at room temperature 
Table 2 \ limited 


number of fatigue specimens were tested, the results of 


and elevated temperatures (see 


which are equal to base metal 


Titanium Alloys 

Many airframe companies are using titanium alloys 
in sheet and forged shapes as well as tubular sections 
Welding is being done by vesistance, flash, inert-gas 
tungsten-arc, etc 

A most successful method of joining titanium tubular 
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Note that the fracture of the tensile bar shows elongation across the weld 


ections has been by pressure 
16 Welds have been 


allovs, two of which are heat treatable 


velding (see Figs. 15 and 


made in three titanium base 


3% low carbot 
3% Mn complex 
6% Al, 4% V (see 


not heat treatable 


Pable 3 


For the nonheat-reatable 3° | 5° Cr alloy, the 
that of the 
vo heat-tres ! alloys, 3% Mn 


complex and the 6% Al, 4% the 


ultimate tensile strength of the d exceed 
base metal; for the t 
ultimate tensile 
s than the 
that 


mately the same 


strength of the weld is approximately 3°% le 
( 


pressure welded specimens ha 


base-metal strength impact data show 
e appro 


values as base-metal specimen 


Conclusion 


Pressure welding has pla) part in the 


Major 
fabrication of aircraft landing 4 issermblies at our 
100. dif- 

are qualified in 
260 000 -280,000 pai 


plant At the present tim mately 
ferent sizes are qualified, ten 
the high heat-treat 
This 


ture that pressure welding 


range 


the authors believe, gives quite itisfactory pic- 


sa most desirable means of 


joining alloy steel for aircraft use at any reasonable 


heat treat level 


ure We lding 


Ultrasonic scanning and recording unit developed at Argonne National Laboratory 


SOME NONDESTRUCTIVE TESTING METHODS 


FOR TESTING WELDS 


The sensitivity, advantages, disadvantages 
and limitations of the various methods 
and lechniques of nondestructive testing 


are discussed by the author 


BY W. J. McGONNAGLE 


Introduction 

The term nondestructive testing is a general name given 
to all test methods which permit testing or inspection 
of material without damage to the material. 

The essential parts of any nondestructive test are: 
(1) application of a testing or inspection medium; 
(2) modification of the testing or inspection medium by 
defects or variations in the metallurgical structure of 
the material; (3) detection of this change by a suitable 
detector; (4) conversion of this change into a form suit- 


W. J. MeGonnagie ie associated with Argonne National Laboratory 
Lemont, lil 
Presented at the 1056 AWS National Spring Meeting in Buffalo, N. Y 
May 7-11 
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able for interpretation; and (5) interpretation of the 
information obtained. Interpretation is the most 
important step in the procedure, Since most nonde- 
structive test results are indirect measurement, it is 
essential that the interpretation be made by an experi 
enced person. The person interpreting the results 
sometimes determines the success or failure of a test 
method. In some cases, there may be a sixth step to 
consider, that is, convincing the supplier, fabricator or 
engineer that the interpretation of the results is correct 

The five essential parts listed above are reviewed in 
the two following examples. For example, if one 
inspects a piece of paper by holding it between a source 
of light and the eye, then (1) visible light is the inspec- 
tion medium, (2) the intensity of the transmitted light 
is modified by any markings on the paper, (3) the 
human eye is the detector, (4) the nervous system and 
brain convert the impulses from the eye, and (5) the 
brain interprets the impulses from the eye. In the 
case of X-ray radiography, (1) the X-rays are the inspec- 
tion medium, (2) any defect in the material being radio- 
graphed will modify the intensity of the radiation reach- 
ing the film on the opposite side of the test object, (5) 
certain silver-bromide emulsions are sensitive to X-rays 
and can be used as a detector, (4) the emulsions are 
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capable of recording variations in X-ray intensity and 
by the proper developing procedures can be made to 
give a permanent record, and (5) interpretation is then 
a process of explaining variations in darking of the 
radiograph 

Table 1 shows typical defects and structure variables 
which can be found by nondestructive tests 

Nearly every form of energy has been utilized in non 
destructive testing. Likewise, nearly every property 
of the materials to be inspected has been made the basis 
for some method of nondestructive testing However 
these test methods can be divided into the following 
rather well-defined groups: visual, pressure and leak, 


penetrant thermal, radiography, acoustic, magnetic, 
electrical and electromagnetic 

Table 2 lists some of the factors which must be con 
idered in selecting a nondestructive test 
Visual Inspection 

Visual Inspection 1s the most widely used nonde 
structive test It is simple easy to apply quickly 
carried out and usually low in cost 

In visual nondestructive tests the object to be tested 
is illuminated with visible light. The object is then 
examined with the eye or by light sensitive devices such 
as photoelectric cells 

The human eye has excellent visual perception 
However, it is of prime importance to have adequate 
lighting. The period of time during which a human 
inspector is permitted to work should be limited to 
avoid errors due to decrease in visual reliability and 
discrimination 

Optical aids such as lenses, mirrors, microscopes and 


telescopes provide a means of compensating for the 


Table 1—Defects and Structure Variables Which Can Be 
Found by Nondestructive Tests 
Integrity B Mechanical Properties 


Hardness 
Miscellaneous atruc 


l Surface Flaws | 
a (Cracks or Tears 2 
Shrinkage Cavities ure-sensitive or 
Misruns strain 
properties and 


sensitive 

Inclusions 

Porosity 

| ndercutes 

Inadequate ] Carbon Content 
tration 2 Mises wmeous inaly 


sorting 


Chemical Properties 


Incomplete Fusion sis and sorting 
Flakes or Bursts Dimensior 
Folds Laps or ] Thickness 
Seams 2. Loeation or position of 
Laminations r hidder mponents 
Cold Shuts Surface Roughne 
tlisters, Seabs or Metallurgical Structure 
Pits 
Subsurface Flaws 
a Cracks or Tears 
b) Shrinkage Cavities 
Misruns 
Inclusions 
Porosity 
Inadequate Pene- 
tration 
Incomplete Fusion 
Flakes or Bursts 
Laminations or 
Cold Shuts 
J Lack of Bond 
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limits of visual acuity of the human eye, by enlarging 
small discontinuities in materials. Enlarging projec- 
tors and comparators provide a means for improving 
viewing conditions for rapid inspection of small preci- 
sion parts. Boroscopes permit direct visual inspection 
of the interior of hollow tubes, chambers and other 
internal surfaces. Photoelectric and other light sen- 
sitive systems can often be used to replace direct visual 
inspection and compensate for errors due to operator 
fatigue 
Pressure and Leak Tests 

In pressure and leak tests defects are re vealed by the 
flow of gases or liquid into or through the defects 

The simplest test of this type is a hydrostatic test in 
which the pressure within the test object (hollow) is 
made greater than the external pressure Che presence 
of leaks is revealed by changes in pressure or bubble 


Table 2—Some Factors to Be Considered in Selecting 
Nondestructive Tests 


Material to Tested (Creometry ot Material 
Ferromagnetic Alloy ] 
Nonmagnetic Light 2. Shape 
Alloy $. Surface Condition 
Nonmagnetic Heavy Defects Possible or Ex- 
Alloy pected 
Nonconducting Coating 
on Metal Base 2 ize 


Location 


Phickness 


Nonmagnetic Metal 
Coating on Ferro Sensitivity and Resolu- 
magnetic Metal Bas tion Desired or Re- 

Method of Fabrication 
l Cast | 


quired 
leat ample 
Destructive Teste 
Standards 


2. Wrought 2 
Powder Metallurg; 3 
Weld d or Soldered 
Coating Process 


formation when the test object is immersed in water, 
kerosene, or similar liquid 

Pressure and leak tests can be made more sensitive 
by using fluorescent liquids and penetrants, radioactive 
gas or liquids, gases such as freon, ammonia, sulfur 
dioxide and helium. Halogen sensitive leak detectors 
can be used with any gas that contains either chlorine, 
fluorine, bromine or iodine. Halogen gas concentra- 
tion of one part per million can be detected or, in terms 
of leaks, such detectors can locate a leak so small that 
only one hundredth ounce of halogen gas will pass 
through the opening in a year. The halogen-sensitive 
element is a heated platinum surface. A fan is used to 
draw an air sample over the halogen-sensitive element, 
One precaution which must be observed is to keep the 
area in which the testing is being carried out free of 
vapors from halogen compour ds 

Helium gas used in connection with commercially 
available mass spectrometer helium leak detectors gives 


Commercial helium leak 


a very sensitive leak teat 
detectors can detect the presence of one part ol helium 
in 200,000 parts of air 

A technique that can be used to check the welds on a 


hollow vessel is to first evacuate the vessel and then con- 
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"0" RING 
GASKET 4 TO ATMOSPHERE 


VACUUM 
GAGE 


3 1° BELLOWS) 
10 SLUG BASKET TEST CHAMBER \ 
VALVES COLD TRAP ‘FLEXIBLE VACUUM 


TO VACUUM PUMP LINE 


DETAIL B 


TO ATMOSPHERE 
3 


4 / 

‘ SLUG DETAIL A TO 50 PSI 

| BASKET PRESSURIZING VESSEL HELIUM SUPPLY 

: Fig. | Helium leak detector test apparatus 

: nect it to the helium leak detector. A fine jet of helium cessive response were found to have defective welds. 

; such as obtained from a hypodermic needle is moved Dirt, oil and scale on the test object cause large re- 
over the surface of the vessel. Helium will be drawn sponse when using this technique but samples that have 
into any hole through the walls and will register on the had an acid dip are sufficiently clean for testing. A 
leak detector. A variation of this technique is to sur- large open cavity (such as cracks in welds which are 
round the test object with a helium atmosphere by en- visible to the eye) does not produce a noticeable re- 
closing the test object in some sort of gas-tight chamber, sponse because helium is not retained long enough after 
such as a plastic bag. A second technique is to build the fuel element is removed from the helium pressuriz 

up an internal helium gas pressure and sean the surface ing vessel, 


with a “sniffer’’ connected to the helium leak detector. Penetrant Inspection 
A third technique can be used with solid samples and for 


Penetrant inspection is a quick and easily applied 


detecting the presence of minute holes, cracks, fissures, nondestructive testing method for the detection of sur- 


ete,, in welds. 

In applying the latter technique, the test object is 
first placed in a helium-pressurizing vessel and exposed 
to a helium atmosphere (detail A, Fig. 1). The sample 


Table 3—Typical Helium Leak Test Results 


is removed from the pressurizing vessel and trans- 
ferred to a second chamber which is connected to a 00-05 48 
vacuum pump and helium leak detector (detail B, 0.6- 1.0 5 
Fig. 1). This chamber is evacuated to a pressure of ap- 1.1- 1.5 18 
proximately 150 microns, then the throttle valve on the 
leak detector is opened, and the relative quantity of 3.1- 4.0 3 
helium released is read on the leak-indicating meter. 4.1 5.0 3 
Table 3 shows typical helium leak results on a group ns : 


of welded samples. The two samples having ex- 
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face discontinuities. Penetrant inspection methods 
are applicable to all metals as well as glazed ceramics, 
plastics and other nonporous materials 

The basic principle utilized in penetrant inspection 
is that the penetrant is drawn into surface discontinui 
ties by capillary action The presence ol the penetrant 
in the discontinuities is revealed by the use of a devel- 
oper 

The technique consists basically of: 

(1 cleaning the surface-——-surfaces to be inspected 
must be free of any grease, oil, scale or other foreign 
materials which would clog surface openings; 

(2) applying the penetrant—the penetrant can be ap 
plied to the part by brush, spray or immersion; the 
required penetration time may vary from 1 to 10 min 
or longer depending on the penetrant, material and 
type of defect; 

(3) removing the excess penetrant-—after the pene- 
trant has been in contact with the surface long enough 
for the penetrant to enter the discontinuities in suffi- 
cient quantity, the excess penetrant remaining on the 
surface is removed using a suitable solvent 

(4) applying the developer—the developer is used to 
draw the penetrant from the discontinuities by a blott- 
ing action and spread it on the surface of the piece for a 
short distance on each side of the defect 

(5) inspection and interpretation—-this is the most 
important part of the procedure 

Penetrants can be divided into two typesdye pene- 
trants and fluorescent penetrants. Dye penetrants 
are to be viewed under white light while fluorescent 
penetrants are to be viewed under black light (3600 A 
When using dye penetrants, discontinuities are indi- 
cated by red dots or lines on a white background, and 
when fluorescent penetrants are used the discontinuities 
are indicated as glowing vellow, green dots or lines 


against a dark background 


Thermal Test 

The basic principle of thermal tests is to apply heat 
to the test object and measure the resulting tempera 
ture conditions. The heat may be applied by direct 
thermal contact with a heat source, by electric current 
heating or induction heating. The resulting temper- 
ature indications may be detected by the use of temper 
ature indicating substances such as harp”’ melting 
point chemicals, temperature sensitive paints, tempera 
ture sensitive phosphors, infrared detectors, thermo 
couples, bolometers and resistance thermometers 

One thermal test that has been widely used in testing 
reactor components is the so-called “frost test ’’ The 
principle of the frost test is to coat the test piece unl 
formly with acenaphthene, a frosty appearing com 
pound and then apply surface heating by induction 
Areas of poor heat transfer become hotter than the rest 
of the surface 


erly adjusted, the coating will melt on poorly bonded 


If the amount of heat applied is prop 


areas but not on the rest of the sample ‘I ypical frost 


test results are shown in Fig. 2. Commercial induction 


units can be used to supply the necessary heat. For 
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eyvlindrieal shaped sample single tur 


inductor can be 


used and for flat samples a rectangular shaped induetor 
can be used 

The thermal tests can be made more sensitive by 
using a temperature-sensitive phosphor. ‘The phosphor 
is so temperature sensitive that localized small increases 
relatively dark 


areas, The use of the phosphor thus makes it possible 


in temperature reveal themselves a 


to observe a detailed temperature distribution on a sur- 
face. This method has been used for testing for lack of 
bond in a metal laminaté The disadvantages of the 
use of this phosphor is that the test object must be 
viewed under ultraviolet light and the color change is 


not permanent 
Radiography 


tadiography is a nondestructive test method which 


uses penetrating radiation such as 


X-rays or gamma 


Z = 
| 


Fig. 2 Frost test results 


rays. The intensity of the radiation is modified by 


passage through or reflection from the material and de- 
fects in the test object Phe differential absorption of 
the radiation is a function of the density, thickness and 
kind of material through which the radiation is travel- 
ing 

Two dissimilar materials can be detected in radiog- 
raphy because of a difference in the absorption on the 


X-rays 


hest to use the softest radiation that give the required 


Generally stated to preserve sensitivity, it is 
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Fig. Differential x-ray absorption 


p:/o.--Maas. absorption coefficient of one material 
Maas. absorption coefficient of other material 
pr~Density of one material 
pr Density of other material 


X-Ray Beam 

, 

4 r 
/ Ai Cap 
Al Weld 
— 
Al Can Wall 
Film Plone U-Slug 


Fig. 4 Schematic diagram of end-weld closure and ex- 
perimental arrangement 


penetration, The ratio of the intensity of the beam 
through the same thickness of a two-material region is a 
The greater the 
value of this ratio, the greater contrast on the radio- 


measure of the sensitivity of method. 


graph and the smaller will be the thickness of foreign 
material that can be detected. The ratio of these in- 
tensities is an exponential funetion of the difference of 
the product of the mass absorption coefficients and the 
density of each material, This ratio is given by the 


following expression (see Fig. 3): 


Me Mi 
exp ( Pa 
pe Pi 


Many sources of radiation are available today. 
Table 4 has been prepared, listing a number of these 
sources and specifying the thickness range (of aluminum 
and steel) in which each source finds its greatest useful- 
ness. 

When an X-ray beam strikes a film usually less than 
1% of the X-ray energy is absorbed by the film. By 
use of calcium tungstate and lead screens it is possible 
to make use of the wasted energy and this reduces 
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The calcium tungstate screen inten- 


exposure time. 
sifies because of the blue flourescent light it emits when 
struck by X-rays. 
of the secondary electrons ejected by the X-rays 


The lead screen intensified because 


One limitation of the radiographic method of nonde- 
structive testing is the detection of a thin, flat discon- 
tinuity, such as a crack. If it is oriented so that the 
radiation passes along one of its larger dimensions, it 
may be detected, but if it is oriented so that the radia- 
tion passes only through the smallest dimension in 
traversing the object, a record could be expected only 
if the width were at least a few per cent of the total 
object thickness. In some cases, it may be advisable 
to make more than one exposure irradiating the object 
from different directions. Many of the radiographic 
techniques which are used in industry also find applica 
tion in testing of reactor components 

One technique which is of special interest in testing 
for defects in closure welds will be discussed. The 
experimental setup is shown in Fig. 4. Since the region 
being radiographed varies in thickness, a double film 
technique was used, Dosimeter film packs which con 
tain both a slow and fast film are well suited for this 
application. ‘The fast film records where the intensity 
Figure 


5 shows defects found by radiography in end weld 


is low and the slow film records the outer edge 


closures. 

Figures 6, 7 and 8 show typical pipeline welds. The 
radiograph in Fig. 6 shows a distinct line indicating 
The distinct blur in the 
region labeled B-B indicates a lack of fusion of some 


lack of fusion at the root. 


magnitude. A longitudinal section made at B-B 
showed the general lack of penetration indicated on the 
radiograph. A transverse cross section showed the 
extent of the defect. 

The weld shown in Fig. 7 was made as near perfect 
as possible. Eight holes of various diameters were 


drilled into the pass immediately under the cover pass 


Fig. 5 Facsimiles of defects found in end-weld closures 


(A) Porosity; (B) inclusions; (C) porosity and inclusions; (D) non-bonding 
at the edge of uranium. 
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An attempt was made to burn these out with an 
Table 4—Radiographic Sources 
exceptionally heavy pass Longitudinal section showed 


Practical thickn the drilled holes completely devoid of metal. This 

ie Stes radiograph confirms the theory that succeeding passes 
50-ky X-ravs 0 005-0 025 0 080-0 500 cannot wash out hole to satisiactory degree and a 
100-kv X-rave 0 040-0 190 0 200-1 00 determined effort rust be made to re pau these defects 
150-kv X-rays Up to Il Up to 5 00 The cover bead in Fig. 8 is very good The are 
250-kv X-rays Up to 2.00 
2000-ky X-rays graph. The root bead in this section is just drawn tight 

se petatron - enough together that full penetration can no longer be 
tadium 
Cobalt 60 a4 attained. The radiograph shows the partial lack of a 
Iridium 192 


track next to the weld is readily identified on the radio- 


root bead, but no indication that lack of penetration 


exists More noticeable in this radiograph are the 
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INSIDE ROOT BEAD 


Fig. 6 Radiograph of pipe-line weld (Reduced by 25% upon reproduction) 


COVER BEAD VIEW 


RADIOGRAPH 


INSIDE ROOT BEAD 
Fig. 7 Radiograph of pipe-line weld (Reduced by 25% upon reproduction) 
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RADIATION ENERGY SPECTRUM thet is comparable to that of 80-kv X-ray tube 
Gnd matches sensitivity peak of film. Intensity is lower than thot of X-ray tube, but 
wrefuiness of thulium unit is shown by . . . 


Fig. 9 Spectrum of Thulium 170 


slag inclusions and slag stringer, which occurs as a dark 
line in the radiograph immediately above are track. 
Longitudinal sections made at various areas in the 
weld show these slag pockets and also a dispersal of gas 
pockets. ‘These longitudinal sections showed the depth 
of the voids and the accompanying very dirty metal 
Figure 9 shows the energy spectrum of Thulium 170 
which has recently been made available for radiography 
by the Argonne National Laboratory. The energy 
spectrum is comparable to that of an 80 kv X-ray tube 


Electrical Methods 


Electrical resistance methods of nondestructive test- 
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roor 
Fig. 8 Radiograph of pipe-line weld (Reduced by 25% upon reproduction) 
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ing are based on the principle that the electrical 
resistivity in the immediate neighborhood of a defect 
differs from that in solid metal. With a metal sample 
of uniform dimensions, carrying electric current there 
is a fixed potential difference between any two points 
at a fixed distance apart. The presence of a defect will 
increase the potential difference between the two points 
Clean, scale-free bare metal surfaces and pressure con- 
tacts are required to avoid contact overheating or burn- 
ing of the sample. Surface contact resistance is an 
important factor in such tests and the surface contact 
resistance may cause a greater variation in potential 
difference. The special electrodes shown in Fig. 10 
have been designed to reduce the disturbing effect of 
surface contact resistance to a negligible factor. In 
these electrodes, the current electrode completely sur- 
rounds and is electrically insulated from the potential 
electrode 

Another technique that can be used is to make the 
test object part of a Wheatstone Bridge, or a Kelvin 
Double Bridge. The initial balance of the bridge is 
obtained by using a sample which is known to be free of 
defects 

Ac or de can be used in electrical tests. 
better sensitivity for surface cracks while de gives good 
results in showing the presence of deeper defects 


The ac gives 


The electrodes can be placed on the same sides or on 


opposite sides of the test object. 


Eddy Current Methods 


Nondestructive testing using eddy currents is based 
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on the principle that, when a coil carrying alternating 
current is brought near a metal specimen, eddy cur- 
rents are induced in the metal The induced eddy 
currents are confined to the surface layers of the speci 
men. The depth at which the current has decreased to 
37% of its value at the surface is called the “depth of 


penetration” and is given by the following 


p 
S = 1980 ( : 
uf 


W here 


S depth of penetration, in 
f lreque ncy, cps 

permeability 
p resistivity, ohm cm 


1 for nonmagnetic materials 


The above expression applies strictly to a plane solid 
However, it may be extended to conductors of other 


shapes as long as the value of (S) is much smaller than 


Fig. 10 Section through electrode potential—electrode 
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Fig. 11 Normalized impedance plane curves 
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the curvature of the surtace 

The eddy currents induced in the metal set up a 
magnetic field which opposes the original magnetic 
field Che impedance of the exciting coil or any pickup 
affected by the 
If the path 


of the eddy currents is distorted by the presence of a 


coils inh ¢ lose proximity Lo the SAN pPie is 


presence of the eddy currents in the metal 


defect, the apparent impedance of the coil is different 
than when no defect is present. ‘This change in inped- 
ance can be measured and can be used to give an indica- 
tion of defects or difference in phy ical structure 

The impedance due to the presence of the induced 
eddy current can be resolved into two components, an 
inductive component and a resistive component The 
inductive component depends primarily on the space 
relationship of coil specimen The resistive 
component depends primarily on conductivity The 
impedance diagram for the case in which the coil 


in Fig. 11. The 
all eddy eur- 


surrounds a solid metal rod is shown 
impedance diagram can be used to discus 
rent inspection technique he dashed curves indi- 
cate how the impedance changes when specimens of the 
same conductivity but different diameters are placed in 
a coil. The solid curves indicate how the impedance 
of the coil changes when specimens of fixed diameter 
but different conductivity are placed in the coil 

Two types of coils can be used \ concentric coil 
rhe concentric coil type 
of pickup encircles th looks” at the 


integrated resistivity of an annulus of the sample having 


pickup and a point probe 


ample and 


a width equal to the effective width of the coil The 
point probe “looks” at an area essentially equal to the 
area of the probe. The configuration of the exciting 
and pickup cores can be varied to fit different test con- 
ditions and samples 

There are a number of eddy current instruments 
available commercially Although they differ some- 
what in circuitry and iwitivity the fundamental 
principle of operation is the same 

One of these eddy current instruments was used to 
examine bare uranium rods with iturally oecurring 
cracks, seams and porous ares it was found experi- 
mentally that cracks in | vere detected using a 
frequency of approxima Moreover, barely 


discernible separations indications comparable to 
those obtained from gross crack Che results obtained 
from testing five rods containing crac] hown in Fig 
12 \ rod, free of cracks, has been inc 


for comparison purpose The marked difference be- 


luded in Fig, 12 


tween the standard rods or between the cracked and 
uncracked samples is clearly evident The rod desig- 
nated by the letter B gave a peak indication at two 
places along the rod. One indicat‘on was due to a 
longitudinal surface crack There was no 
visual surface defect, however, to account for the other 
indication The rod was then sectioned tran versely 
at this position and seven subsurface cracks were found 
Three of these appeared to start at or near the uranium 
surface, although no flaw could be detected by careful 


visual examination before sectioning All the cracks 
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ri fond were entirely below the sur- 
Tif Lome face and were visible to the 
naked eye in the transverse 

CRACK section. 


Ultrasonics 
Ultrasonic waves can be 
used for detecting flaws in 
materials which are capable 
of transmitting electric vi- 


brations. The ultrasonic 


I" denon waves are produced by a 
quartz crystal or barium ti- 
tanate transducers which 

4 CRACK are devices used to convert 
the electrical oscillations of 
a radio frequency generator 
into mechanical vibrations 

NOT VISIGLE 


T to Twe or for the reverse process of 
NAKED EYE 


tone converting mechanical vi- 

brations into electrical sig- 

“ZERO CHECK 
END nals 
LONG The rele 

A rhe physical laws of 

Oh acoustics which apply at 


audible frequencies also ap- 
ly at ultrasonic frequen- 
Fig. 12 Eddy current 
cies. However, certain phe- 
nomena which occur in the 
ultrasonic range are not usually observed in the audible 
Due to their short wave-length ultrasonic waves 
Ultrasonic waves are 


range. 
tend to travel in straight lines. 
not reflected effectively by objects having dimensions 
less than the wave length of the ultrasonic waves. 

An ultrasonic beam impinging on an_ interface 
between two media is partly reflected and partly trans- 
mitted in accordance with well-known laws. The 
characteristic which determines the amount of reflec- 
tion is known as the acoustic impedance (pV) and is the 
product of the density of the media (p) and the veloc- 
ity (V) of the waves in the media, The ratio of the 
reflected energy (#2) to the incident energy (Ro) is 


given by 

R prVs 

Re t aA 
The subseripts | and 2 indicate the two media. From 
this expression, it can be seen that at an air-solid inter- 
face nearly 100°) of the ultrasonic energy is reflected. 
Consequently, it is necessary to use a liquid couplant 
such as water, oil or glycerin to transmit the acoustic 
energy from the transducer into the sample. This 
equation also shows why ultrasonic techniques are good 
for locating nonbonded areas 

In order to obtain the maximum sensitivity and reso- 

lution the ultrasonic beam should have as small a cross 
section as possible. There are two ways in which this 
can be done: by the use of absorption masks or by the 
use of lenses. Absorption masks are made by covering 
the transmitting transducer with an absorbing material 
through which a hole has been drilled. The principle 


of physical optics carries over into the field of image 
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formation with acoustic lenses and can be used in 
designing acoustic lenses. Lenses have the added 
advantage of concentrating the energy. 

The higher the frequency the smaller the defect that 
can be located ; however, as the frequency is increased, the 
penetration of the beam is decreased and consequently 
a practical limit is set to the frequency that can be suc- 
cessfully used. The decreased penetration is due to the 
scattering of the waves by the grains of the metal. 
This effect is particularly large when the wave length 
of the waves approaches the grain size in the meta! 

Two different ultrasonic techniques are in common 
use today. These are: pulse echo and transmission. 

In the pulse echo technique a pulsed ultrasonic beam 
is sent into the sample. The beam is reflected from the 
opposite side of the sample as well as from any discon- 
tinuity or defect. In the echo which is displayed on an 
oscilloscope screen a defect can be recognized by the 
relative position of its echo. The principle of this 
technique is shown in Fig. 13. In a variation of this 
technique the pulsed ultrasonic beam is projected into 
the sample at an oblique angle to the surface. The 
beam travels in a zigzag path between top and bottom 
of the sample as shown in Fig. 14. This technique is 
sometimes referred to as a shear wave or angle beam 
technique. 

In the transmission technique, a continuous wave or 
a pulsed ultrasonic beam travels through the sample and 
the transmitted energy received by a second transducer 
The energy lost by the beam in traveling through the 
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Fig. 13 Principle of operation 
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Showing construction of a typical angle beam searching unit 
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Fig. 14 Shear wave propagation and transducer 


The path of the sound beam and its reflection from an internal defect in 
plate is visualized above. 


sample reveals existing flaws and their extent. If 
continuous ultrasonic waves are used, it is necessary to 
prevent the occurrence of standing waves 

The shear wave technique is being used to ultrason 
ically examine weldments. The technique for examining 
welds is illustrated in Fig. 15 

Figure 16 shows an electronsensitive paper recorder 
developed at Argonne National Laboratory for testing 
reactor fuel elements by the thorough transmission 
technique. Figure 17 shows a typical electronsensitive 


paper record made using a “synthetic defect”? and the 


ultrasonic transmission technique 


Conclusion 

Generalizations about the selection and application 
of nondestructive tests are not of too much value sines 
each actual case is a specific problem and undoubtedly 
has some features about it which make it unique and 


different from other applications. The various non 


destructive tests are not competitive but rather supple 
ment each other Kach nondestructive test is best 
suited for detecting certain types of flaws. An under 
standing of the basic principles of each type of test 


essential if the possibilities, advantages and limitations 


of each method are to be apprec iated 
Ach nou le nt 


The author wishes to acknowledge the cooperation ol 
A. G. Barlow, Natural Gas Pipeline Co. of America, in 
providing Figs. 6 through 8 Fig. 17 Electrosensitive paper record 
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Automatic machine is making four 3 o'clock welds simultaneously on axle housings 


NUMEROUS AUTOMATIC SUBMERGED-ARC 
WELDS IN NEW AUTOMOBILE AXLE HOUSING 


Some are straight line, some circular, 
some arc shape and one follows a 

flattened ellipse. 
and heavier because of higher power engine 


Assembly is sturdier 


BY A. F. BOUCHER 


A. F. Boucher, is District Engineer, Lincoln Electric Co., Detroit, Mich 
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Marked extension of automatic submerged-arc welding 
has taken place in producing rear-axle housings and 
some other components of automobile chassis at the 
Buick Motor Division, General Motors plant, Flint, 
Mich. Several components of earlier models of cars 
were similarly welded, but many new machines have 
been added and some older ones have been altered to 
meet changes in the design of weldments. 

Of all the chassis weldments produced, the rear-axle 
housing is the largest and has undergone extensive 
changes in design, largely because a more powerful 
engine imposes higher stresses. This housing is com- 
posed of heavier stampings and the banjo shape has 
been altered from circular to a flattened and near ellip- 
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tical shape Formerly, the end flanges were hot formed 
and their hubs were joined to the outer end of the tubu 
lar portions extending from the banjo by automatic 
submerged-are butt welds 

In the new design, the flanges are cold drawn and ars 
telescoped over the tube ends when pressed into place 
Then, circular fillet-type, submerged-arc welds are 
made in joining the ends of the flange hubs to the tubes 
These changes involve alterations in welding machines 
and procedures and the higher output requires more 
machines Many new are welders are employed to 
fasten brackets to the housings. Several applications, 
calling for a high degree of flexibility and precise con 


trol use a newly developed automaiic head 


Three O'clock Welding 


Largest among the welding stations are five installa 
tions (see lead photo) of special fixtures and machinery 
of which two are new and the other three involve some 
modifications as compared with the older design. Each 
of these machines makes four simultaneous longitudinal 
3 o'clock are welds that join the two stamped half 
housings. These welds measure 20 and 21 in. long, 
respectively, and each extends from the edge of the 
is 


made by an automatic head that is traversed along ways 


banjo bore to the end of the tubular portion 


above the fixture that clamps the two halves together 

Edges of the half tubes are coined so that they are 
straight and insure good fit-ups, which is important for 
uniform welds. Fixtures have ledges just below the 
welds onto which the granular flux is fed in front of each 
electrode which is nearly horizontal. Flux covers the 
arcs and that which is not fused falls off, is sifted on 
shaker screens, and is elevated for reuse; new flux for 
makeup is added as needed. Wire of '/, in. diam is 
fed, of course, from four reels 

Four of the five machines are placed In pairs, 80 that 
they are face to face, with enough room between them 
for loading, this permitting one man to operate two 
machines, one of which is unloaded and reloaded while 
the other runs through its automatic cycle. Each 
machine can make the four longitudinal welds on 50 
housings in one hour 

As soon as the welds are completed, with heads 
traveling at 67 ipm, the fixture unlocks and the weld 
ment is removed. Heads then move back toward the 
center and stop where they are in position to start new 
welds when the next housing is loaded Formerly it 
hubbed flange was clamped at each end of the housing 
in the fixtures of these machines and the arc welds were 
continued over the hubs a short distance to tack thé 
hubs to the ends of the tubes. Then, the housing was 
shifted to an adjacent machine to make the circular 
welds for permanent fastening of hubs to tubes 

Now, the flanges are not applied in these welding sta 
tions but are pressed in place over tube ends in new 


equipment, after the ends of longitudinal beads have 
been sheared off flush with the tube walls and the tube 


ends have been stuck in dies to insure cylindrical ends 


that will make a good press fit in flange hub bores 
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Circular Fillet Welds 


After the ends of housing weldments are sized, these 
we ldments are conveyed to a group ol live welding sta- 
tions, each of which has two automatic heads set so that 
electrodes are inclined about 25 degrees. Each ma- 
chine has a fixture in which the weldment is set and 
fastened by a clamp that centers the banjo and also 
clamps one banjo face against a mating flat This in- 
sures correct location both endwise and at a correct 
angle relative to a flat on the edge of each flange, one 
flange being put in plac e at each end of the housing 

When so loaded, plungers, operated by air cylinders 
at ea h end, press the flange hubs ove! the ends of the 
housing. This is done with an air supply at 60 psi 
Flange faces have to be at a fixed distance from the 
banjo center and this is controlled by limit switches so 
set that, when the correct location is attained, a solenoid 
opens a valve to drop cylinder pressure to 15 psi 

At this instant, the two electrodes 
are struck and rotation starts and proceeds until the 


ire fed down, ares 
two circular fillet welds are completed, with sufficient 
flux to cover the ares being fed automatically through 
tubes above the two electrodes \ weld overlaps of 
1'/, in. are specified, tools are arranged to feed in auto- 
matically and scrape off flux that has fused where the 
overlaps must come 

Upon completion of the two welds, which are made 
simultaneously, current | hut off, electrodes with- 
drawn, flux feed stops and the weldment is rotated back 
to starting position. Thereupon, it is unlocked, un 
loaded and the fixture is reloaded, ready to complete 
electrodes are of wire and all agglom- 
upphed by two 600 


amp d-« generators for each machine it 27 Vv and 500 


the cycle 


erated flux is used Current 1 


amp, the high current insuring good penetration, Ex- 


Fig. 1 One of two automatic welding stations that make 
the joints in which two stampings are fastened together to 
form the brackets to which strut rods and shock absorbers 
are fastened 
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cess flux is recovered, sifted and reused. As with the 
machines at the first welding station, these are set in 
pairs operated by one man, one being unloaded and re- 
loaded while the next one runs through its automatic 
cycle Kach of the five machines makes two circular 
welds on 50 housings per hour. 

All of the d-c generators and exciters for the above- 
mentioned machines are located in a well-ventilated 
and dust-free room in a baleony from which leads ex- 
tend to control panels at the machines. In this loca- 
tion, the generators remain clean and maintenance costs 
are reduced; in addition, maintenance is facilitated 
when it is needed 


Welding Bumper Brackets 


Among several axle-housing brackets is the bumper 
bracket thatalsoanchors strut rods and shock absorbers 
Pairs of stampings for these brackets are joined on three 
duplicate welding fixtures, one of which appears in Fig. 
1. Each of these has three heads, of which two, feed- 
jng '/in. electrode wire, produce, at the same time, two 
welds parallel to the housing axis. The third head pro- 
duces, subsequently, a weld at an angle to the axis, 
using */s-in. wire. Each head has its own flux feed, 
but all are supplied with flux from a central hopper to 
which unfused flux is returned after sifting. 

Brackets are loaded by hand, but are positioned by 
fixtures in which the components are air clamped, after 
which the welds are made automatically. At the end 
of the eycle, the weldment is automatically unclamped. 
Parts reach these and other welders via a monorail 
chain to which they are returned after welds are com- 
pleted. 

Four other fixtures one of which is shown in Fig. 2 
built especially for the job, make welds on bumper 
brackets having curved faces that fit tubular extensions 
and are welded along circular ares. All four machines 
have the heads arranged so that they rock around the 
edges of the brackets, the °/s-in. electrode wire being 
fed in at a 45-deg angle directed toward the corners in 
which the fillet welds are laid down. Housings and 
brackets are air clamped in position, after which the 
pressing of a start button causes the four welds to be 
made automatically and simultaneously. 

Two more fixtures, Figs. 3 and 4, are arranged to 
make longitudinal fillet welds along the edges of bumper 
brackets, the heads being arranged to swing down to 
bring electrodes into proper angular position and then 
to traverse automatically after the housing and brackets 
are air clamped in a fixture. Wire °/s in. in diam is 
used and feeds through guides in the center of the tubes; 
the latter also feed flux as needed. 


Elliptical-Shaped Heads 


Covers for the rear face of the axle-housing banjos 
have to be welded in place and these welds are made in 
machines such as shown in Figs. 5 and 6. In these ma- 
chines, the axle housing is rotated slowly in an inclined 
plane about the banjo axis, which is at right angles to 
the longitudinal axis of the housing. As the cover is 
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Fig. 2. Unit that fastens bumper brackets to axle housings, 
making four welds at a time along arcs where the bracket 
legs fit the tubular extensions. Heads are rocked through 
an arc as welds are made 


Fig. 3. In this machine, longitudinal welds are made auto- 
matically to fasten straight edges of bumper brackets to the 
housing’s tubular extensions. This view shows the heads 
retracted after the welds are made 


Fig. 4 Same setup shown in Fig. 3 but with the heads 
shown in welding position. Both heads are traversed so 
that the electrodes follow straight lines along the edges of 
the bracket 
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Fig. 5 Machine with an axle housing in position for making 
the automatic arc weld that fastens the cover to the back 
face of the banjo, using a new type automatic head feeding 
electrode wire 


‘ 


Fig.6 Housing as it appears after the circular weld fasten- 
ing the cover to the banjo has been completed and the 
clamp and head are withdrawn, During the weld, the axle 
housing rotates about the banjo axis 


Fig. 7 One of the two new machines that fasten the hub of 
a stamped and flanged bell to one end of a torque tube 
as the assembly is rotated. A second head is provided to 
make a similar weld at the opposite end 
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not circular but of a somewhat flattened but roughly 
elliptical shape, the head is arranged to move in and 
out (toward or away from the axis of rotation) as the 
weld is made. This motion is controlled by a cam that 
insures proper following of the contour of the cover, 

After air clamping is done, the weld is made auto- 
matically by a in. electrode that is tilted at 45 deg 
to the plane of the weld, which is of the fillet ty pe. Flux 
is fed and the unused portion is recovered after sifting, 
much as in other machines being elevated to the supply 
hopper by mechanical means. As the housing swings 
through a circle of large diameter in an inclined plane, 
safety demands a guard to insure that the operator is 
in safe position. ‘This guard is a bar joining two arms 
that have to be swung upward and must be fixed in an 
elevated position before the machine will cycle. After 
the welding is completed and the housing comes to 
rest, the guard is lowered to facilitate unloading and 
reloading 

Production of axle housings involves, in all, no less 
than twenty-one automatic submerged-are welds of 
which four are the long longitudinal welds joining the 
two halves; two are circular, fastening flanges to the 
axle; one follows the contour of the rear cover; and the 
remainder are either arc shaped or straight and fasten 
the several brackets in place. Thus, the weldment is 
one of the most complex produced anywhere in so large 
a volume and with nearly all joints of automatic sub- 
merged-are type. Although many machines are re- 
quired, their output is high and welds are made rapidly, 
though they are uniform and of highest quality 


Torque Tube Flanges 


Axle housings, however, are far from being the only 
chassis components that involve assembly by auto- 
matic submerged-are welding. Some such components 
have long been similarly arc welded and continue to be. 
Among other new types of welding, the following ex- 
amples are noteworthy 

Two new additional fixtures, like that in Fig. 7, pro- 
duce the circular joints that fasten stamped flanges to 
After the parts are placed in the 
fixtures, an air-operated plunger forces the flange hub 


ends of torque tubes 
over the tube end until it reaches a stop. ‘Thereupon, 
the head rocks down and lowers the electrode, set at a 
15-deg angle, until aimed at the corner in which the 
fillet weld is to be laid down 

Flux then starts to feed and, the moment that the 
electrode contacts the work, rotation starts and weld- 
ing proceeds through a full revolution of the weldment 
plus a in. overlap. Before the overlap is made, 
however, a scraping tool, operated by a small air plunger 
is fed in automatically to remove flux fused on the por- 
tion of the weld to be overlapped 

As soon as the weld is completed, current is cut off, 
the head is automatically retracted and the weldment 
is unclamped, ready for unloading his machine has 
a second head at the opposite end of the tube. Plans 
call for making a simultaneous weld to fasten the second 


end fitting. At present, however, this joint is made by 
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Fig. 8 In this machine, a bracket that anchors one end of a 
strut rod is fastened to the side wall of a torque tube along 
two edges of an angle-shaped bracket, the work being 
rocked between the two welds 


Fig. 9 Setup in a machine that joins branch exhaust pipes 
to a main pipe as the assembly is rotated about a vertica! 
axis. Electrode wire and flux are fed through separate 
tubes that are nearly horizontal 


flash welding in a machine long used for this purpose 

Figure 8 shows one of two other new machines not 
mentioned above. They weld brackets for anchoring 
strut rods onto torque tubes. This bracket is made 
from two angle-shaped stampings placed back to back 
One of these brackets is welded near the center of each 
torque tube, which is 3'/; in. in diam. Angle legs that 
are not back to back are formed to an are that fits the 
tube outer diameter. Are welds have to be made along 
the straight outer edges of the angles parallel to the 
tube axis. Each machine has a fixture in which the 
tube and bracket are clamped, and a single automatic 
welding head whose °/,-in. electrode is rocked into 
position for the first fillet weld. 

This weld is produced by traversing the head along 
one straight edge of the bracket. When the weld is 
completed, the head retracts automatically. The tube 
and fixture are then rocked through an angle so that, 
when the head is rocked back again, it is in position to 
make the second weld along the opposite edge of the 
bracket. When this is completed, the head is retracted 
and the weldment is unloaded. 


Exhaust Pipes 

Changes in the design of the exhaust pipes for the 
V-8 engine has necessitated a change in welding where 
the two branch tubes join the main tube. Shapes and 
lengths of the tubes make handling somewhat awkward, 
but the ends to be joined are first cut off at the correct 
angle and one side of each is formed to a half circle 
After the straight edges of the branch tubes have been 
placed together and clamped in a fixture, two hand are 
welds are made to join the mating edges, as the joints 
do not lend themselves to automatic welding. 

This weldment and its mating main pipe then are 
placed in the fixture of another special machine, as in 
Fig. 9. A 3 o'clock weld is made with */s-in. wire fed 
through a long and nearly horizontal tube which is 
necessary since the head must be outside the main 
frame of the machine. Flux is fed through a parallel 
tube through which flux is moved by light air pressure 

This flux deposits on a ledge, as in most 3 o'clock 
welding, so as to keep the are covered. As the weld is 
made, the workpieces being welded are rotated about a 
vertical axis but retain their relative positions. Support 
for the head is on a column outside the frame of the 
machine and the control panel is made movable so that 
it can be placed close to the operator working in a posi- 
tion where he can see the cuter end of the flux tube 

Unfused flux falls on a sereen and is elevated to a 
hopper at high level for reuse. 

From the foregoing, it can be seen that automatic 
submerged-are welders have become of increasing im- 
portance in automobile production. Their number is 
the largest ever used in the Buick plant and both the 
number of welds made and the number of different 
parts welded are much increased. 
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Carrier aircraft elevator—a typical large-scale aluminum fabrication 


LARGE-SCALE ALUMINUM FABRICATIONS 


Authors describe the fabrication pro- 
cedure for an aircraft aluminum elevator 


lo be installed on an aircraft carrier 


BY S. |. ROBERTS AND O. P. CARDINAL 


S. I. Roberts is Welding Engineer and O. P. Cardinal is Weiding Supervisor 


San Francisco Naval Shipyard, San Francisco, Calif 


Presented at the 1956 AWS National Spring Meeting in Buffalo, N. Y 
May 7-11 
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SYNOPSIS. The welding of an aluminum deck edge elevator 


for an aircraft carrier involves many details of successful metal 
joming Many articles have been written about welding of 
aluminum in general and about the inert-gas-shielded are 
welding method in particular Pherefore void repetition 
this paper will treat only two aspects of the fabrication because 
they are believed to be fair new, pract wid of more than 
usual interest. They are 

l Joint preparation complete machining of the joints to 


obtain quality and econom 
2. Procedure: a practical, logical method of assembly that 

builds quality into the completed structure 

The Elevator 

The temptation for using the lightweight aluminum 

for shipbuilding has interested the designer for years, 

yet the questionable and unknown factors of joining 

However, with the advent of the 

present methods of welding with the 


has retarded its use 
nert-gas-shielded 
are, its use has increased. A greater use can, no doubt, 


be expected in the future, « specially in hipbuilding. 
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The Navy air arm now has larger and faster planes 
to operate off aircraft carriers. The jet aircraft has 
required changes unforeseen when some of the present 
ships were designed. To satisfy this new requirement, 
the naval architect is being asked to redesign for more 
and larger aircraft facilities, thereby moving the center 
of gravity in an amount and direction he does not like 
to tolerate. Therefore, aluminum is a very desirable 
material to save one-third of the dead weight on any 
structure added above the water line. 

Elevators are used to transfer aircraft between the 
hanger deck and the flight deck of carriers. The type 
discussed in this paper are the deck edge, either folding 
or nonfolding. The hinged is usually located on the 
starboard side and is made to fold against the side of the 
ship when in the stowed position. The other forms a 
part of the angled deck as shown in the lead illustration. 

The problems of designing and building are similar 
for either type. The designer is confronted with the 
problem of calculating for a maximum load placed on 
any part of the elevator deck. The load requirements 
and the tensile strength of 618 T6 aluminum dictated a 
very complex pattern of tube and shape joints. These 
presented the designer with many strength behavior 
problems with too many “K”’ factors in calculating for 
the load. Yet, the reward of saving about 30,000 |b 
of dead weight while increasing the pay load nearly 
10,000 lb was ever before him. 

Figure | shows a typical intersecting joint which re- 
quires the highest type of design engineering. Also, it 
sent the production shops searching not only for good 
shipfitters, but for men particularly skilled in this type 
of fabrication. Since this elevator was built, our yard 
and other Navy yards have built similar types, some 
much larger. Service has proved the designer right 
and the production shops capable. 

Planning 

Some over-all careful planning was most essential 
before a structure of this size and shape could be built. 
The finished platform size is about 42 x 56 ft. The 
procurement of about 40 tons of material, tubes, plate, 
and extruded shapes, many not standard, was in itself 
new and rather unusual. Most of the tubes were from 
3 to 8 in. OD and from '/; to 1 in. wall thickness. In 
shop planning, a survey of the necessary facilities was 
in order, It was calculated that by keeping within 
close tolerances, the assembled unit would pass through 
the shop doors. The riggers determined that the 
cranes were adequate to move the structure outside, 
invert it and then return it into the shop. With this 
assurance, it was decided to take advantage of indoor 
shelter while building and to enjoy the benefits of in- 
verted assembly. Also, the available inert-gas metal- 
are welding equipment was carefully checked because 
more than 50 miles of 438 wire would be fed through 
these machines before the job would be done. Inci- 
dentally, before this was completed, an inventive welder 
made an angle tip for his welding gun so he could reach 
some of the inaccessible places to assure top quality 


welds. 
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Fig. | View showing a typical gusset tube type of con- 
nection. The joint unwelded is joined last to reduce residual 
stress 


Fig. 2. View showing a typical machined joint preparation 


Joint Preparation 

Figure 2 shows the machined joints on two tubes 
with the slots for the gussets and on the tube ends 
A glance at the complex intersections and the entire de- 
sign reveals the desirability of a close fit-up on all 
joints. This machining, resulted in beneficial con- 
ditions at the junction of tube to tube or of tube to plate 
When first proposed, this procedure sounded most 
attractive because of its contribution to weld quality 
and the resultant minimum loss of heat treatment in 
the base metal. At the same time, it was realized 
that it also resulted in a very favorable over-all cost 
picture. A careful estimate of the actual time saved 
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was nearly 1000 man-hours per elevator. This saving 
was made possible by the reduction in the layout time 
as well as in the handwork of finishing 

The slots for the gussets were machined to a 45-deg 
angle on a vertical milling machine. The joint was 
made to a point located on the tube by the fitter or to 
two points, as some ot the slots did not open on the end 
of the tube 
jobs were grouped together for one setup to further 


\ total of all identical or similar machine 


reduce the unit cost 

At the assembly, the gussets fitted neatly into the 
slots, making an ideal weld joint preparation. Figure 
1 shows why this was so important. A_ well-fitted 
joint is very necessary to obtain better inert-gas be- 
havior, especially when welding from only one side 

The ends of the tubes were machined with a shell 
mill or a fly-cutter. Thus, the angle as well as the 
shape could be cut without the detail of a layout or of 
“loft” time. The tube ends fit closely, whether join- 
ing to a flat or to a tube. Fit-up is all important in a 
complex structure such as shown in Fig. |! 


Procedure 

A procedure should spell out many details of fabri- 
cation; however, as used here, it is more of a sequence 
of erection and welding It is quite apparent that 
close cooperation between fitters and welders wiil aid 
in producing a quality product 

Figure 3, isasketch of a folding or hinge-t pe elevator 
built for the No. 3 deck edge position Here, the sup 
porting structure is shown in an inverted position 
While this is not the only position in which the parts 
can be assembled, it does offer some definite ad- 
vantages. It was believed that the quality of the 
welds would be better if the accessibility and weld posi 
tion were improved. Some of the welds were made 
after the structure was turned over to the operating 
position. However, the real advantage lies in the 
erection and welding sequence. This method allowed 
full advantage to be made of the prefabrication of the 
eight truss sections 

The parts identified in Fig. 3 can be used to illustrate 


Ps STRUCTURAL ASSEMBLY 


WVvERTED 


TRUSS SECTION 


Fig.3 A sketch of the structure to illustrate procedure 
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a basic sequence The truss sections were assembled 


In & jig USINE a logical order as follows keeping in 
mind that the top and bottom refer to the inverted 


position show n 


|. Weld the gussets into position and secure the 
top cord “KE” (tubes) and the bottom cord “B” (I- 
beam 

2. Attach the vertical and diagonal tubes “C” to 
the top cord 

3. Lower the top cord “E” with the vertical and 
diagonal tubes ““C”’ into position, By this method, all 
the tube slots slide over the gussets with a minimum of 
clearance and tolerance 

t At the midway point on the longest section of the 
top cord “E”’ ,the tube size changes from 8 to 6 in, OD, 
This was left unwelded serving as an expansion joint 
until all the welding on the truss was completed, This 
left a minimum of residual stress in the completed seec- 


tion 


Figure 3 also shows the truss sections assembled to 
form the supporting structure. Here again, the posi- 
tion is good for a logical assembly and welding se- 


quence outlined as follow 


1. The longitudinal I-beams “X" were positioned 
on the shop floor, and secured in place with the proper 
longitudinal and transverse camber 

2. The center truss was positioned in place. The 
adjacent trusses were moved into position Using the 
technique of joining the longitudinal tubes “‘Z” into the 
gussets as used on vertical tube This allows welding 
toward a free end 

3. The final weld of the supporting 
at the expansion joint 


tructure was 
made on the diagonal tubes “W” 
wy” 

The structure was then inverted to the operational 
position and completed 

The plate for the deck is */,-in. thick 
approximately 


aluminum. 
These were prefabricated in six section 
24 x 20 ft. in size. These were welded to the longi- 
tudinal I-beams with the full automatic process using 
the beam as a backing The welded on 
the underside to the I-beam flange continuous 


fillet weld 
Quality Control 


The welders were all qualified for the inert-gas- 
shielded metal-are proce lding on plates in the 
vertical and in the overhead positions. Evaluation was 
made by visual examination and checked by radiog- 
raphy to Navy standards 

Where the geometry permitted, all finished pro- 
duction welds were radiographed with an X-ray ma- 
chine 

The authors wish to express their appreciation to 
J. P. Bickinella of the Shop Superintendent’s Office 
for his general assistance; to Robert M. Souza for his 
guidance and advice with the photographs; and to 
Andrew D. Abbott, Supervisor in the Shipfitting shops, 


for his cooperation and suggestions 
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MULTIPOWER SUBMERGED-ARC WELDING OF 
PRESSURE VESSELS AND PIPE 


Scolt connection described by authors as providing simplest apparatus and control 


system for mulliphase welding while retaining most advantages of the three-phase method 


BY R. A. KUBLI AND H. |. SHRUBSALL 


Introduction 

Multipower submerged-are welding has been known for 
at least ten years. It was largely developed in pipe- 
mill applications on carbon steel, where high rates of 
speed are required for the economical fabrication of 
pipe from plate stock. Multipower welding had its 
beginning when attempts were made to use single- 
wire welding setups in combination with each other. 
This work led to the development of multiphase power 


supplies such as the three-phase closed-delta system 
which employs two separately energized welding wires. 
More recently, attention has come to be focused on 
Scott-connected transformers for multiphase welding. 
Multiple single-phase welding wires energized by 
combinations of a-c and d-c power and the three-phase 
closed-delta system were extensively used. These 
welding systems are still in use and giving satisfactory 
service on many installations. It is, therefore, appar- 
ent that multipower welding is not new in pipe-mill 
applications. However, the use of the simpler and 
equally effective Scott-connected system, first proposed 


in 1950, is growing rapidly. 

Application of the multipower principle to pressure 
vessel fabrication has not been widespread. However, 
the urge for faster fabricating techniques is impressing 
pressure vessel fabricators with the advantages of 
multipower welding since little has been accomplished 
in recent years to increase speeds of single-wire welding 


on heavy plate. The equipment requirements of the 
closed-delta multiphase systems has deterred their 
adoption in pressure vessel work. The Scott system 
permits simplification of power equipment needed. 
Use of this system also simplifies the operation of a 
multiphase installation to the point where an average 
operator, qualified to use single-wire equipment on 
vessel work, can readily handle the operation of two 
individual welding heads employed in multipower weld- 
ing. 


R. A. Kubli and — Development Laboratory, Linde Air 
Multipower welding for longitudinal seam of 6-in thick wall 


pressure vessel 


resented at 1956 AWS National Spring Meeting in Buffalo, N. Y., May 
to ll 
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Fig. | Welding with single wire and a-c power supply 
(arrow shows direction of welding) 


Both the Scott-connected and closed-delta welding 
systems provide high welding speeds (up to three times 
the speed obtainable with a single wire) with excellent 
control of weld shape and penetration. In multipass 
welding on pressure vessels where individual passe 

,in. thick are sometimes desired, metal disposition 
rates have been limited. With multipower welding, 
the pass thickness can be maintained at '/, in. or at 
any other desired dimension; and sound, well-shaped 
deposits can be made at high current and travel speeds 

This paper is primarily concerned with the three 
phase closed-delta system because of its presently wider 
application and with the Scott system which is usually 
preferred to the closed-delta system on new installa 


tions. 


What Is Multipower Welding? 


Multipower welding employs two or more welding 
wires, generally arranged in tandem, and more than 
one power supply. The simplest form of multipower 
welding utilizes two welding wires connected to indi 
vidual power supplies and placed together so as to 
operate in a single puddle. This syste welding 
evolved when it became evident that two wires pro 
vided a means of controlling or varying power distri 
bution. Together, they permitted the use of greater 
total welding currents than could have been used satis 
factorily on a single wire 

The result of using greater total currents was, of 
course, to increase the weld-metal disposition rate and 
hence, permit greater welding speeds. The evolution 
from single-wire welding can be illustrated as shown in 


Figs. 1, 2and 3. A basic circuit of a single wire con 
nected to an a-c power supply is shown in Fig. 1. It i 
obvious that the welding wire and weldment are simply 
connected across the secondary of a transformer \ 
similar arrangement of a single wire connected to a 
d-c power supply is shown in Fig. 2 


The systems shown in Figs. | and 2 can be combined 
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Fig. 2. Welding with single wire and d-c power supply 
(arrow shows direction of welding) 


GEN. 


TRANS. 


Fig. 3 Combination of d-c, a-c power supplies for multi- 
power welding (arrow shows direction of welding) 


as shown in Fig. 3 W hile possible to connect separate 
power supplies in several combinations other than 
shown in big 3, the d- ant yetem (de on the lead 
wire and ac on the trail wire) provided the first means 
of markedly improving welding speeds over single-wire 
welding. In some instance the a-c, d-c system has 
also been used. However, neither the d-c, d-e nor a-w, 
a-c identical phase combination pro ides the increased 
perlormance desired, because they ar susceptible to 
magnetic are disturbances which cannot be controlled. 


Magnetic disturbances are generally encountered when 


Pressure Vessels 1129 


| 
| TRANS. | | MOTOR 

| | | | 

| GEN. 

= | | 

| Y 

: 


LEAO WIRE 
PLUS LEAD WIRE 
TRAIL 
WIRE 


RESULTANT 
WELD 


Fig. 4 Function of lead and trail wires in multipower 
welding 
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Fig. 6 Transformer connections for three-phase closed- 
delta welding 


welding in deep grooves or inside tubular sections and 
may result from the presence of magnetic masses associ- 
ated with jigging. Magnetic disturbances, or are blow, 
have continually plagued the welding industry. Exter- 
nal corrective methods are difficult to apply and are 
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usually only partially successful. 

The basic function of the two wires used in al! the 
multiwire systems is illustrated in Fig. 4. The lead 
wire provides the desired depth of penetration and 
deposits a little more than half of the weld meta! 
The trail wire supplies the balance of the weld meta! 
and controls the shape of the finished weld surface 
While the illustration would seem to show that these 
two actions occur individually, the action actually 
occurs in @ single puddle. The resultant weld forms as 
shown without any evidence of the two individual 
actions ever having occurred except in the crater at the 
finish. 

Consideration of the action of the ares obtained with 
multiple wires, each connected to individual power 
supplies, eventually led to development of the three 
phase and Scott-connected two-phase systems. The 
use of two wires resulted in improved control of power 
distribution. In addition, the use of multiphase power 
supplies provided a control of are deflection not possible 
with individual power supplies. 

Control of arc deflection provides a means of shaping 
the weld and allows still greater welding speeds to be 
obtained. In single wire or multi-wire welding, a speed 
is reached beyond which peaking or undercutting of the 
weld occurs regardless of how the welding variables 
are adjusted, Investigation of multiphase systems 
revealed that adjustment of the welding variables can 
be made to deflect the trailing are in a forward direction 
Forward are deflection eliminates undercutting and 
improves bead shape at speeds up to 2'/, to 3 times 
those usable with a single wire. 


Multiphase Welding Connections 
Scott-Connected System 


The basic circuit of the Scott connection is shown in 
Fig. 5. It ean be seen that two transformers are 
required and that one of the two transformers must 
have a center-tapped primary to make the “T”’ con- 
nection. The primary of the tapped, or main trans- 
former, is connected across two legs of the three-phase 
line. The primary of the teaser transformer is con- 
nected to the center tap of the main transformer and 
the third leg of the three-phase line. Secondary 
connections to the welding wires are preferably made 
to the 85-volt tap on the main transformer and to the 
100-volt, tap on the teaser transformer. These pre- 
ferred connections provide approximately 85 volts on 
each leg and help to balance the line Joads. Weld 
results will not be adversely affected if transformers 
with tapped secondaries are not available. The teaser 
transformer can be used up to its normal rating. The 
main transformer can be used up to 85°) rating, since 
its primary connections will be carrying approximately 
15°% more current than in normal use due to the 
teaser current. If the main transformer has a 100-volt 
tap which is not being used, it can be used up to its 
full rating. The preferred phase rotation at the 
welding zone is lead, trail, ground—or normal clockwise 


rotation, 
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\ particular advantage of the Scott connection is that 
practically any commercial transformers can be used 
as long as one has a center-tapped primary. The 
transformers need not have the same characteristics or 
current rating From the viewpoint of operators the 


Scott system is the easiest multiphase welding system 
to control. Only two welding controls are needed and 
there is no ground current adjustment (re voltage 
and current settings on each wire are essentially 
independent Adjusting one does not require drastic 


readjustment in the other 


Three-Phase Closed-Delta System 


The three-phase closed-delta circuit is shown in Fig 
6. Ali these transformers should have equal open 
circuit voltages and have separable reactors which are 
placed in each leg for current control The secondaries 
are connected in closed delta ahead of the reactor 
windings. The three leads of the delta connection are 
then brought to the two welding electrodes and ground 
as shown. Proper phasing, giving a rotation of lead 
trail-ground, is also preferred in the closed-delta welding 
system. A phase meter should be used to check the 
phase rotation. Rated currents may be drawn from 
the transformers. The delta system provides indi 
vidual control of the lead, trail and ground currents 
These adjustments, however, are mutually dependent 
If one is changed, the other two will also vary. There 
fore, numerous adjustments of all these currents are 
required, Currents are chosen so that a phase angle 
between approximately 80 and 110 deg exists between 
the currents in the lead and trail wires, which experi 
mentally has been found to give best welding results 
However, this phase angle may be adjusted between 
limits as wide as 60-140 deg if particular circumstances 
warrant. 


Multipower Welding Variables 


Weld quality produced by the multiphase systems is 


affected by several variable factors. Among these are 
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\ 
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power distribution, the phase angle between the 
welding currents, phase rotation and are voltages. A 
discussion of these variables follows 
Welding Power Distribution 

In practice, it has been generally found desirable to 
have the trail welding wire carry less current than the 
lead wire. The trail current is on the order of approxi- 
mately 85°, of the lead wire current \t slow welding 
speeds, changing the ratio between the two currents 
will not have a marked effect on weld quality and 
considerable variation ci be tolerated without ill 
etiects 

In the Scott connection shown, it is impossible to 
separately adjust the ground current. The ground 
current is higher than either the lead or trail currents; 
its magnitude depends on the values of the lead and 
trail currents. ‘The ground current may be approxi- 
mated by taking 1.4 times the average of the lead and 
trail currents. Typical welding conditions using the 
Scott-connected system for two-pass welds m °/,@-in. 
thick line pipe employ 925 amp and 30 volts on the lead 
wire and 825 amp and 39 volts on the trail wire, The 
ground current under these conditions would be 
approximately 1220 amp 

With the closed-delta system, the value of the ground 


current can be adjusted as well 


as the welding currents. 
It is usually adjusted to be slightly higher than either 


one of the two welding currents 


Arc Deflection and the Significance of Angles Between the 
Current Phases 

As previously discussed, forward deflection of the 
trai! are has been demonstrated to be beneficial for 
obtaining smooth weld surfaces at high speeds. The 
actual mechanism of are deflection is somewhat com- 
plex and depends on the ratio of the lead and trail 
currents, phase rotation, and the angle between the 
phase of the two welding currents hor convenience 
in further discussion, the angle between the phases is 


called the phase angle 
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Fig. 7 Welding current and phase angle relationships for closed-delta system 
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Fig. 8 Welding current and phase angle relationships for 
Scott-connected system 


By using either the multiphase Scott or closed-delta 
connections, it is possible to exercise control over arc 
deflection. It has been found that by varying the 
welding currents of the lead and trail welding wires, and 
the ground current in the case of the closed-delta 
connection, the magnetic fields produced can be used to 
deflect the are of the trail wire in a forward direction. 
With the Scott system, a similar result is obtained by 
adjustment of the lead and trail currents alone. 

Deflection of the leading are is relatively unimportant 
since the trail wire controls the final surface appearance 
of the weld deposit. The phase angle is determined by 
the amount of welding current applied to the lead and 
trail wires, as well as the current on the ground con- 
nection. With the Scott-connected system, where the 
ground current is in a fixed relationship with the two 
welding currents, very little control of the phase angle 


NORMAL PHASE ROTATION 
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TRAIL CURRENT LAGS LEAD CURRENT BY 65° 


GROUND CURRENT LAGS LEAD CURRENT BY 214° 


GROUND —~e. 


GROUND 
149° WIRE 


between the two welding currents is obtained. With 
the closed-delta system which provides adjustment of 
the ground current, a wide range of phase angles can be 
obtained. 

The current relationship at the are can be illustrated 
by representing the lead, trail and ground currents 
vectorially and arranging them to form to form a 
closed triangle. Typical current relationships for the 
closed-delta system are shown in Fig. 7. It can be 
seen that with control of the ground current, the phase 
angle between the lead and trail currents can be altered 
Similar current relationships for the Scott connection 
are shown in Fig. 8. 

Some control over the phase angle can be obtained 
by varying the lead and trail currents. It is obvious, 
however, that the more-or-less fixed ground current 
prohibits any large changes. The phase angle rela on- 
ship between the welding currents regulates the time 
periods during which the two welding wires are of 
similar or dissimilar polarities. The polarities of the 
welding wires and that of the ground determine whether 
the trial are is deflected forward or backward. 


Phase Rotation 

Another important factor also controls weld quality 
at high welding speeds. This is phase rotation or 
phase sequence. Experience shows that a phase rota- 
tion of lead, trail and ground currents is necessary when 
using either the Scott or closed-delta systems. At 


slow welding speeds, the effect of a reversed phase 


rotation of lead, ground and trail currents will be less 
apparent on weld quality. At high welding speeds, 
improper phase rotation will result in poorly formed 
welds 

Phase rotation has a bearing on are deflection because 
it also regulates the time-polarity relationship of the 
welding currents. The phase angle is affected by phase 
rotation. For instance, with a normal phase rotation 
of lead, trail and ground as shown in Fig. 9, a given set 
of lead, trail and ground currents might produce a 
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Fig. 9 Effect of phase rotation 
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Fig. 10 Effect of wire orientation (arrow shows direction 
of welding) 
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Fig. 11 Comparison of single-wire and multipower weld- 
ing systems 
phase angle of 65 deg. If the phase rotation is reversed 

for example, by interchanging welding leads at the 
busbar—the phase angle will be changed from 65 to 
295 deg as illustrated in Fig. 9. In other words, the 
altered phase rotation has set up an entirely different 
time-polarity relationship between the two welding 
currents and the ground current. (Note that in the 
normal phase rotation, a current sequence of lead, 
trail and ground is set up. With reverse phase rota 
tion, a current sequence of lead, ground and _ trail 
@Xx1sts. ) 
Wire Size, Spacing and Orientation 

Wire orientation can also be used to control ar 
deflection by arranging both wires or the trail wire alone 
so that a slight “ploughing” effect is achieved As 
illustrated in Fig. 10, such configuration also tends to 
blow the arc forward 

Wire sizes of '/s, and in. are most 
used in multipower welding. The larger sizes have 
come into general use because of the current require 
materials involved 


ments for welding the heavy 


Multipower welding has generally been applied to 
materials over */;. in. thick 

Wire spacing is an important but not critical factor 
as long as the trail wire enters the puddle before 
Wire spacing is a 
variable which affects the magnetic interaction of the 
fields 


experience vary from approximately */, to I'/, in 


solidification begins to occur 


around each wire. Spacings established by 
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Fig. 12 Machine for multipower welding 


when the welding currents on each wire are on the order 


ol 900 amp 
In some instances, it has been found beneficial to 
WITCH or 


operate with dissimilar VA. velding 


example, a '/s-in. wire would be used on the lead wire 
and a °/y-in. wire would be used on the trailing wire, 
This combination provided a speed increase of 10% 
on one installation 


Welding Speeds 


Figure 11 illustrates the relative welding speeds 


attainable with single and various multiwire welding 


systems The chart is idealized and is intended to show 
the speed ranges that may be employed commercially for 
ingle and two-pass welds in pipe work and for multipass 
industry. The chart 


welds in the pressure vessel 


peed increases attained with 


hows the remarkable 
multiwire welding as compared to single-wire welding 


These increases are most noticeable for single-pass 


While multipa 


speeded up, they have not yet reached 


applications procedures have also 
been greatly 
shown in 


the lineal speeds of single-pass work \ 


Fig. 11, multiphase systems provide the highest welding 
speeds although their potential has not yet been fully 
‘| upp) 


vireand multiphase sys 


realized The identical! pe 


multiwire sys 

tems fall in between the singlk 

tems as shown. 

Equipment for Multipower Welding 
Multipower weiding equipment u ually custom- 


assembled for a perticular application by combining 


standard welding head (on vessel work, the instal- 
lation is usually integrated with a welding fixture or 
travel carriage One machine hown in Fig, 12, is 
Pressure V easels 1133 
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available as a portable unit for multipower welding 


The basic elements of such a machine are two separate 
heads, two controls, and a nozzle for directing the 
welding wires. The wires are insulated from each 
other. 


Application of Multiphase Welding 


Multiphase welding has been found to be applicable 
primarily to heavy weldments such as found in pipe 
mills, in pressure vessel manufacture, and for joining 
ship plate. Figure 13 shows a bank of inside-seam 
welders at Consolidated Western Steel Division at the 


Geneva, Utah, mill of the United States Steel Corp 
Here the longitudinal inside welds are made at approxi- 
mately 80 ipm first, using Scott-connected transformers 
with copper backing. The longitudinal outside welds 
are then made as shown in Fig. 14 with the same tech- 
nique and at similar speeds. All welds are made with 
traveling welding heads. Another practice for welding 
the outside seams consisted of pushing pipe to be welded 
past stationary welding heads. The welded pipe is 
hydraulically expanded up to approximately '/» in 


Fig. 14 Outside-seam welders for pipe welding Fig. 15 Multipower welding for longitudinal seam of a 
pressure vessel with two all thicknesses 
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= Fig. 13 Inside-seam welders for pipe welding 


Fig. 16 Multipower welding for circular weld 


on the diameter to round it out and to increase its yield 
strength. 

Figure 15 shows the welding of the longitudinal seam 
Mountaintop, 
As shown, this 
vessel has one heavy and one medium wall thickness 
The lead 


fabricated in a vessel with a wall thickness of approxi 


in a vessel at the Foster Wheeler Corp., 
Pa., using Scott multipower welding 
shows a similar seam being 


photograph 
mately 6 in. These joints are multipass welded, and 
welding conditions are varied as the weld progresses 
toward the top of the groove. Approximately five 
single-wire passes are put in the bottom of the groove 
using a welding current of 450-600 amp, a travel speed 
of 10-14 ipm, and °/»-in 
tandem passes are then put in at approximately 600 


diam The Scott 


amp, 32-volts lead, and 500-amp, 34-volts trail at 18 


ipm After approximately ten passes have been 
deposited, the welding currents are changed to 750-amp 
lead, 600-amp trail, and the welding speed increased 
to 20-22 ipm. After the weld comes further up in the 
groove, the currents are increased again to approxi 
mately 950-amp lead, 800-amp trail; the welding speed 
are used 


is raised to 28 ipm. Approximately 20 passes 


in a 2-in. joint. The single-wire passes are made with 
the same equipment operating with only one wire 
The tandem welding is done using two ! in. wires 
spaced approximately 1'/, in. apart 
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nin Fig. 16 is made in three 
on the order of 700 


ame equipment 


The circular weld show 


passes at 20-25 ipm using current 
(lead) and 600 (trail amp The very 


shown in Figs. 13-15 is used As previously indicated, 
this equipment utilizes Scott-connected transformers to 
se of the 


where 


facilitate the control of welding iniable I 
Scott connection 1s particularly ad 
necessary to apply this equipment to many different 


welds or when necessary to alter the welding current 


and voltage during multipass welding 


Conclusion 


Submerged-are welding with multiphase power is now 
a noticeable trend in the pipe and pressure vessel 
industries. The advantages of high-welding speeds 
and high deposition rate make thi technique attractive 
where larger amounts of repetitive welding ar involved 

The Seott connection provides the simplest apparatus 
and control system for velding while 


multipha 


retaining most advantages of the three-phase method. 
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ON-THE-SPOT WELDING COMPLETES 
“MAID OF THE THE MIST” 


BY R. H. SLEMIN 


Since 1885 tourists and honeymooners have been 
thrilled by a boat ride on tossing waters to the thunder- 
ing 162-ft Niagara Falls in the “Maid of the Mist.” 
So, when fire put the two boats that operated between 
the Canadian shore and the Falls out of commission, 
cruel disappointment faced sightseers. 
To Russel-Hipwell Engines Limited, of Owen Sound, 
Ontario, fell the task of designing and building a new 
“Maid of the Mist”’ (see Fig. 1) in record time. 
Safety was a large factor in the construction of the 
new boat, for passengers must be carried through 
changing water levels, rocky shoals and swirling cur- 
rents, 
To give the new “Maid of the Mist” necessary 
sturdiness and strength, a boat of all-welded steel con- 
struction, 66 feet long with a molded beam of 16 feet 
and powered by twin turbo-diesels, was decided best, 
Prebuilt sections of the ship were taken 180 miles 
from Owen Sound by truck and then down the road to Fig. | New "Maid of the Mist” with a load of passengers 
the floor of the Gorge for assembling (see Figs. 2 against the awesome sight of Niagara Falls 


R. H. Slemin is associated with Air Reduction Canada, Ltd., Toronto 
Ontano 


Fig. 2. With the superstructure in position, the last welds Fig. 3. Half of ship in position on blocks. Engines were 
are made in the seams of the new “Maid of the Mist” welded in the hull before delivery to final assembly point at 
Falls 
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Fig. 4 Fitting the halves of the stern section together. On- 
the-spot welding operations provide sturdy seams 


through 4 This delivery, section by section, was 


necessary because of steep terrain to the water's edge 
The total building time was ivy 6 weeks and 
involved the use of 1550 Ib of 


Ing electrodes Weld \\ ni i! all positions in 


diameter are weld- 


both and */,-in. mild 
As a result of the effor 
new “Maid of the Mist 


weeks 


concerned, the 


comple ted im twelve 


‘Maid of the Mist No. 3” 


steamer sisters in almost 


This new diesel-driven 
replaces her 19th Century 
everything but the route. She still operates around 
the original route beneath the very foot of both the 
i Falls 


Now the new boat is in service, providing thousands 


Canadian and Americar 
of delighted and amazed people from all over the world 
with its famous trip-—giving them unforgettable pic- 


tures of the Falls and Rainbow Bridge 


STEEL BRIDGES TO THE WEST 


BY T. H. NICHOLL 


Corn may be conventionally as high as an elephant’s 
eye in Kansas, but not as high as the are welder shown 
in Fig. 1 while making a field splice in one of the 4-ft- 
deep girders taking a secondary highway over the 
Whitewater River near August, Kan. Since 1936 
highway engineers in the cornflower state have been 
making extensive use of are welding in shop and field 
for new bridge jobs, and much of what has been 
learned since that time has been helpful in laying out 
the designs of the 256 bridges on the budding 236-muile 
Kansas turnpike which ranges from [Kansas City 
westward and southward through Lawrence, Topeka 
Emporia, Wichita, Wellington and on to the Oklahoma 
border 

Intermediate stiffners, shown here skip welded to the 
girder webs, are left off the outer girder web faces 
which serves not only to save weight but also to 
enhance appearance in the minds of esthetic Kansas 
bridge engineers 

In his precarious position (Fig. 1) the welder is com 
pleting the field splice on the l-in. top girder flange, the 
bottom flange splice having been completed and the 
web weld partially run. Note the l-in. outward pro- 
jections at the ends of the top flange, presumably to 
give added strength to this welded juncture, although 


probably not entirely necessary. Guirder sections 


ol course, shop prefabricated and require only 
splicing, minimizing the amount of out-of-positior 
welding necessary 

The pattern set by some of the smaller welded bridge 


T. H. Nicholl is District Engineer 


Ohio 
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in Kansas fitted nicely into the turnpike construction 
where an outlay of $23 million was involved for bridges 
alone, figuring to better than one bridge per mile of 
road, The new two-lan ke calls for an investment 
of $160 million, derived from enue bonds, aimed to 


be amortized over 19 years through toll 


Fig. | Welder making field splice in one of the 4-ft-deep 
girders taking a secondary highway over the Whitewater 
River near August, Kans. 
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The American Wetpina Soctery, 
recognizing ita duty to its membership, 
has reactivated its effort in the field of 
education. A special Committee of the 
National Board has studied the field of 
educational activities during the past 
year 

In line with the action of the Techni- 
cal Council, a new committee called the 
Educational Activities Committee has 
formed. This shall 
deal in subjects having to do with the 
education of personnel engaged in and 


Committee 


been 


associated with welding. 


In accordance with this action and in 


conformance with the statement of the 
objectives of the American 
Soctery, the work of the Educational 
Activities Committee may be stated as 
follows: to improve the education and 
usefulness of personnel engaged in and 
associated with welding. 

It is understood that the EAC is an 
action group with advisory and co- 


Educational Activities Committee Formed 


ordinating duties similar to those of the 
Technical Activities Committee which 
operates in the technical field. 

In order to carry out this task, the 
activities are being organized in the 
following fields: 


Educational courses 


In-plant training 


College training 
5. Trade school 
training 


2 
3. Extension training 


and apprentice 
6. Visual aids 
Technical institute training 


Members of the AWS are being ac- 
tively recruited for tasks in the various 
fields. It is felt that the educational 
facilities dealing with welding are of 
primary importance and only through 
proper education can the full application 
of welding result. 


Term Expires 


1957 


District No. 1 -New England Sidney Low 
District No, 2+ Middle Eastern B. Howard 
District No. 3-North Central C. E, Jackson 

District No. 4-Sovtheast T. R. Berg 

District No. 5-East Central Lew Gilbert 

District No. 6-Central Keith Sheren 


C. A. Adams 
C. H. Jennings 


Honorary Life Director 


Junior Past- President 


AWS DIRECTORS-AT-LARGE 


1959 


R. W. Clark F. H. Dill J. H. Blankenbuehler 
J, W. Mortimer | E. D, Peters G. E. Linnert 

Hal Savage J. L. Wilson Gordon Parks 

R. L. Townsend R. J. Yarrow F. H. Stevenson 


AWS DISTRICT DIRECTORS 


Diatriet No. 7+ West Central A, F. Chouinard 


District No. 8- Midwest F. G. Singleton 
District No. 9 -Southwest P. V. Pennybacker 


District No. 10- Western C. L. Breese 


| District No. 11+ Northwest M. Styer 


OTHER DIRECTORS 


Junior Past-President F. L. Plummer 


Junior Past-President J. H. Humberstone 
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Society News 


Congratulations, 
Wiss O' Leary! 


In October, Miss O'Leary, you com 
pleted thirty years of continuous associa 
tion with The Welding Journal, and we— 
your fellow workers on the Editorial Stoff 
your associates at AWS headquarters, 
and your many other friends among our 
Society's members—tcke this opportunity 
to extend to you our sincerest congratula” 
tions for such a magnificent record 

Your unbounded devotion to the Jour 
nal throughout these many yeors has 
contributed much to its success. Thanks 
evecceces and very best wishes for the 
future! 


Enroll as Supporting 
Companies 


Three more companies have recently 
enrolled as supporting company mem- 
bers. They are as follows: 

Delta Tank Manufacturing Co., Ine 

Choctaw Road 

Baton Rouge, La. 

Esso Standard Oi) Co. 

P.O. Box 551 

Baton Rouge |, La. 

Nichols Construction Co., Ine. 

P.O. Box 2310 

Baton Rouge, La 


These memberships became effectiv: 
n Oct. 1, 1956. 


USCG Yard Becomes 
Sustaining Member 


U. 8S. Coast Guard YARD, Curtis 
Bay, Md., has enrolled as a sustaining 
member of the AmericaN WELDING 
Sociery. 

The activities of the YARD ineluce 
shipbuilding, boat building, ship repair 
and alterations, general fabrication and 
manufacturing of mechanical, elec- 
trical, electronic equipment and plastic 
boat building for the U. 38. Coast 
Guard and Army, Navy and Air Force 

Lt. Cdr. R. 8. 
pointed sustaining member representa- 
tive. 


Capp has been ap 


THe WELDING JoURNA! 
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Which 
AIRCOMATIC’ Wire Package 
is right for you? 


Need engineers or physicists experienced 

with liquid oxygen application and use 

design of gaseous or liquid regulators help- 4 

ful, also designers of storage containers of Airco makes available the 

liquefied gases. Modern plant located in ; . 

beautiful Mississippi river city. Salaries ; widest variety of wire types 

$6000 per year up depending on exper ; 
and diameters in packages 


ence Emplo er pays fee, interview ind 


relocation expense Send detailed ré- : 
that assure the utmost in 
Chenhall Employment Service, Daven- 3 ze handling and storage ease. 
port, lowa 

Packages are designed to 
opportunity tor edi 
torial assistant space salesman National 1 ; permit marsximum operating 
engineering society monthly requires re 
sourceful, capable assistant — sell ad economy and versatility, 
vertising space and to aid with over-all 
editorial and production activities. Field 
closely allied to metallurg ind metal 


fabrication. In reply please outline experi : ; 
ence and personal history Aircomatic Aluminum Welding Wires j 
3 F Aircomatic Titanium Welding Wires supplied in 10 pound 
V-338 Welding engineer Excellent 

| niall (Not stocked) expendable spools 
position open tor a welding engineer who 
will be responsible for routing, control and Aircomatic Magnesium Welding Wires 
inspection of we lded and fabricated cop 


Aircomatic Stainless Steel Welding 
Wires 


per-base materials Prefer a mechanical 
or chemical ¢ ngineer W ith some ¢ Xperience supplied in 25 pound 


in the field of welding or fabrication of Aircomatic Nickel Welding Wires 
pressure vessels. [Excellent starting salary (Limited stock) 


expendable spools 


perience, education and salary expected in Alloy Welding Wires 
first letter All replies will be regarded as y g 


strictly confidential 


supplied in 25-pound 
expendabie spools, 
60-pound chip board 
cores, 100- to 150- 
pou catch weight 
oil 50- and 500 
pound Wirepak 


Mechanical engineer K-G Welding 
Equipment Division offers an unusual Aircomatic Steel Welding Wires 


opportunity to an experienced design and 


development engineer on gas welding and 


and company benefits. Write stating ex Aircomatic Copper and Copper Base 


drums 


cutting apparatus. If you are stymied and 


are ready to take a position of senior re 


sponsibility with an alert growing organ 

ization, send your qualifications in confi 

dence to B. H. Van Dyke Air Products 

ine., P.O. Box 538, Allentown, I and Aircomatic welding meet rigidly controlled specifications 


All welding wires supplied by Airco for automatic Heliwelding 


as to chemical analysis, surface finish, cleanliness as well as 


Services Available packaging If any technical or metallurgical information is 


> vou b j oO Nres ‘ ve 
4-690. Experienced, capable, sales needed, your nearby Airco representati ill be glad to 
motion-minded man, with a proven record assist you. 


of successtul sales to important welding 


users and distributors Mature with a 
pleasant srale personalit indi labile 
knowledge of sales and distrib on prob AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 

lems Specialized know-! ny 
silver alloys and fluxes and all other type 

of brasing materiale and applications Air REDUCTION SALES COMPANY 


Willing to travel; now living in Ohio, but he 


locat necessary 
will relo eu ur A division of Air Reduction Company, incorporated, New York 17, NW. Y. 


4-601 Welding superintendent Offices in most On the west coast jut 
Power plant, refinery, pipe line pressure principal cities Air Reduction Pacific Company Cuban Air Products Corporation 
vessel and struct iral shop experience whi h Internat onally In Canada 
includes resistance, submerged are and Airco Company International Air Reduction Canada Limited 
inert-gas arc welding (an handle radio Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO justrial gases, welding 
ond cutting equipment, ond acetylenic chemicols © PURECO carbon dicside avid-solid © 
OHIO medical gases ond hospital equipment * NATIONAL CARBIDE pipeline ecetylene end calcium 
corbide * COLTON — polyviny! acetates, alcohols, and ether synthetic resins 


graphic dept w physical testing lab 
College and shop background 
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as reported to Catherine O'Leary 


New American Welding Society Section 


Organized in Baton Rouge 


A new section of the American WeLp- 
ING Sociery has been organized in 
Baton Rouge, La., to bring the total of 
active sections to 77. The latest addi- 
tion to AWS will be known as the 
Baton Rouge Section and was formed to 
service this rapidly expanding indus- 
trial area. Planned new construction 
in the area is valued in excess of 


$500,000,000. 

Officers of the section are: Claude H. 
Elbourne, Esso Standard Oil Co., 
chairman; Maurice J. Simpson, Louisi- 
ana Welding Supply Co., vice-chairman; 
Everett G. Smith, Louisiana State 
University, treasurer; and James M. 
Shilstone, Shilstone Testing Laboratory, 
secretary. 


REGIONAL CONFERENCE 


Boston, Mass.The success of 
Boston initial New Eng- 
land Regional Conference on Welding 
held Sept. 19, 1956, at New Eeng- 
land Mutual Hall has assured its 
establishment as an annual event. 
In attendance were members and 
guests from all of the New England 
Registration for the tech- 


Section s 


states. 


Among the speakers at the Boston 
Section's Regional Conference Dinner 
on September 19th were the Messrs 
Sidney Low, Alon Rosenberg, G. O. 
Hoglund and Herb Turk 


nical session numbered one hundred 
and fifty and an equal amount were 
in attendance for the dinner and 
evening program 
Speakers at the 
included Dr. H. Udin, Dr. W. F. 
Savage, J. 8S. Boudreau, C, BE. Hart- 
bower, Dr. H. Campbell and Dr 
J. F. Parks. Each did an excellent 
job of presenting their subject in a 
most interesting manner with the result 
that the question-and-answer periods 
were so lively that in each case it 
was necessary to call a halt to main- 


day-long session 


tain the time scheduled 
Speakers for the evening dinner 


1140 


meeting included G. O. Hoglund, 2nd 
vice-president WS, who brought greet- 
ings from national headquarters; Sid- 
ney Low, director, District 1, who 
spoke on accomplishments in this 
area and plans for the future; Herb 
Turk, Section chairman, who ex- 
pressed his appreciation of the commit- 
tee’s efforts in making the affair the 
success that it was 


Dr. Rocco D’ Angelo, introduced as 
a professor of metallurgy from the 
University of Milan, Italy 
elaborate address on international 
affairs that at times bordered on the 
radical, When his statements reached 
the point of anarchy and the audience 
was about at the boiling point he 
broke into an Irish brogue and con- 
fessed that he was as phony as a 
three dollar bill. 

The hilarious acceptance to this 
phase of the program seemed a fitting 
ending to what had been a most edu- 
cational and interesting day. 


INERT-GAS WELDING 


Bridgeport, Conn.—-On September 
20th, 42 members of the Bridgeport 
Section heard a very interesting 
talk on inert-gas welding with em- 
phasis on carbon-dioxide and con- 
sumable-electrode welding, as de- 
livered by Daniel F. Zimmerman of 
the Bridgeport Lycoming, Avco Div., 
Stratford, Conn. A very attentive 
audience was particularly interested 


gave an 


SECTION MEETING CALENDAR 


DECEMBER 3 

LEHIGH VALLEY Section. Walp's Restaurant, 
Allentown, Po. Dinner 6:30 P.M. Meeting 
8.00 P.M. “Inert-Arc Welding,” J. W. Cun- 


ningham, Air Reduction Sales Co. 


DECEMBER 5 


SUSQUEHANNA VALLEY Section. American 
Legion, Kingston, Pa. Dinner 6:45 P.M. Meet 
ing 8:15 P.M. “Methods for Nondestructive 
Testing of Weldments,” Robert G. Strother, 
Magnaflux Corp. 


DECEMBER 7 

NORTH CENTRAL OHIO Section. Dinner and 
meeting. Findlay Country Club, Findlay, Ohio. 
Section quiz with teams from: Dayton, Toledo, 
Stark Central and Clevelond. 


DECEMBER 10 

WASHINGTON Section. Joint meeting with 
Washington Chopter ASM. “Metallurgy of 
Ferrous Welding,” Dr. R. H. Aborn, U. S. Steel 
Corp. 


DECEMBER 11 

DAYTON Section. Dayton Engineers Club, 
Dayton, Ohio. 8 P.M. “Brazing and Welding 
Aluminum,” P. B. Dickeson and W. S. Hamil- 
ton, Alcoa. Illustrated with color sound movie 
DECEMBER 12 

CLEVELAND Section. Hotel Manger, Cleve- 
land, Ohio. 
tals, Applications and Its Future,” J. F. Cantalin, 
Fisher Body Division, GMC. 
DECEMBER 14 


COLUMBUS Section. Seminar Series. “Con- 
tact Resistance and Its Control,” Dean W. 6B 
Kouwenhoven, Johns Hopkins University. 

MILW AUKEE Section. Dinner 6:30 P.M. Meet 
ing 8:00 P.M. Ambassador Hotel, Milwaukee, 
Wis. “Maintenance Welding,” T. 8. Jefferson, 
Editor, The Welding Engineer. 
DECEMBER 17 

PHILADELPHIA Section. Noval Architect's 
Night. “Structural Welding in Europe,” C. E 
Jackson, Linde Air Products Co. 


"Resistance Welding Fundamen- 


Editor's Note: 


Notices for February 1957 meetings must reach Journal office prior 
to December |, so that they may be published in January Calendar. 


Please give 


full information concerning time, place, topic and speaker for each meeting. 


Section News and Events 
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Scene at dinner preceding the September 21st meeting of the Chicago Section. 


Jay Bland, Section chairman, is at extreme left; 
and L. C. Monroe, guest of honor for the evening, is at 
L. S. McPhee, who presented special award to Mr. Monroe, is shown be- 


speaker is in center; 
right. 
tween Mr. Bland and Mr. Schaeffler 


Mr. Bland congratulates Mr. Monroe, 
who has just been presented with a 
wrist watch by Mr. McPhee 


Anton L. Schaeffler, technical 


Mr. Schaeffler pictured during the 
delivery of his paper on “Metallurgy 
of Welding” 


in the dual nozzle for tungsten-ar 
welding which Mr. Zimmerman de- 


ve lope d 


METALLURGY OF WELDING 
Chicago, 


meeting ol the Chicago Section was 
designated as L. C, Monroe Night in 
order to pay tribute to ‘ hel’’ Mon 


roe for all the 


The Se pt mber 


vears’ Serr ee he has 
( hicago Section Mr 
presented with wrist 


given to the 
Monroe Wis 
watch in ippreciation ol his service 
to the 
overflow crowd was on hand for the 


which fol- 


Section over the years An 
dinner and the meeting 

lowed 
Technical speaker was Anton L 
Schaeffler AW metallurgist Welding 
tesearch, Allis-Chalmer Mfg. Co 
Metallurgy of 


Schaeffler discussed 


whose subject Was 
Welding Mr 
factors that 


consider when he is welding 


the Major welder 
must 


mild steel low-alloy steel stainless 


steel and dissimilar steels 
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Dinner wi eld Milnes tes 
taurant and the meet yin the Audi 
torium of Peopl ight & Coke 


CO.-SHIELDED WELDING 


Columbus, Ohio 
of the 1956-57 


tinghouse 
ded 
member 
given the 
othe member 
ference room to 
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C Ihe wich with 
DYNAMITE acrion/ 


MORE EFFECTIVE THAN EVER — MARLA 
AERO SPRAY PENETRATING OIL GIVES YOU 
THE ADVANTAGES OF 


SPRAY 
Assures penetration, with pressure, to the most 
hard to get at objects. Shoots ao stream three 


feet if needed 


2. SPEED 
Always ready at the touch of a button, The 
fastest acting non acid, non alkali penetrating 


oll known or money back 


3. ECONOMICAL 

Spray container eliminates wasted surplus and 
time in application. Cannot leak or spill, 

4. HANDY 

Carried easily and is always ready for use. 
No chance for ingredients to weaken by ex 


posure to air from a misplaced cap 


5. VERSATILE 

Marla Spray Penetrating Oil is used to free the 
most corroded bolts, screws, pipe threads, 
bearings, bushings, pulleys, manifolds, valve 
guides, locks or any other stuck together metal 


ports 


INDUSTRIAL PACKAGING & PRICE SCHEDULE 
F.0.8. $T. LOUIS, MO. 


Case of Six 12-ounce Cans 


Case of Twelve-—1!2-ounce Cans 


ROTHLAN CORPORATION 
3618 Laclede Ave. St. Louis 8, Mo. 


Specialists in Fine Penetrating Oil for Over 


Thirty Yeors 
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CHICAGO SECTION OPENS ITS 1956-57 SEASON ae i 

in gran the 

Columbus Section wa held if Wil 2 

September 14tl Ninet miber 

ind guests were resent Following a P 

hort busine meeting the ember 
vere id inte two sector 

section watel the International 
Nickel Co Mining for 
Nickel while the ithe: ection 

watched a demonstration by Frank yg 

Be rd andl Ne Ciill AN at 4 
ect Corp. oftheCO 

tching the filn ere 
nstration while the 

roceeded to the con 


Penn Body welds strong, lightweight dump bodies 
from Alcoa Al i at speeds up to 30 inches 
per minute. 


High-strength aluminum dump bodies 
welded fast by new process 


A For some time, dump truck 

rN operators have cast longing 

rr, , eyes at the light weight and 

aye high payloads that alumi- 

oft © num dump bodies would 

make possible. But nobody knew how to weld 
aluminum bodies strong enough or fast enough. 

But recently two important things happened: the 
shielded arc, inert gas, consumable-electrode method 
was developed and improvements were made in 
Alcoa Alloy 5154. Used with the new welding tech- 
niques, alloy 5154 now provides a 25% increase 
in strength across welds and a 150% increase 
in ductility. 

Speed is way up, too. Penn Body Division of 
Hockensmith Corporation, a leading dump body 
builder, butt welds *\ inch sheet at speeds up to 30 
inches per minute, compared with 16 inches per min- 
ute for the tungsten arc process. Depending on con- 
ditions and equipment, speeds as high as 60 to 80 
inches per minute are now possible. 

Now, companies like Penn Body offer a complete 
line of dump bodies that weigh only half as much 
as steel but with equivalent, or better, stiffness and 
impact resistance. 


Te make the bodies, Penn Body first butt-welds 
the floor from two sheets of 5154 alloy. Cross bracing 
is then added by skip-welding extruded beams of 
6061-T6 alloy. Longitudinal members are welded in 
position and the sides and front, press braked from 
5154 sheets, are welded in place. 

Alcoa is headquarters for fresh, exciting ideas on 
how to weld, braze or solder aluminum. Get in 
touch with us. Where? See information at right. 

Learn how easy it is to weld, braze or solder alumi- 
num. Write for free, informative books and films. 
Aluminum Company of America, 1741-4 Alcoa 
Building, Pittsburgh 19, Pa. 


EAS THE ALCOA HOUR 
TELEVISION S FINEST Live Deama 


ALTERNATE SUNDAY EVENINGS 


ir 
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Want technical help in welding, brazingor COLUMBUS MEETING FEATURES CO, WELDING 
soldering aluminum? Contact your Alcoa 
sales office, listed under “Aluminum”’ in 
the yellow pages of your phone book 
For immediate delivery of Alcoa welding 
products, call your Alcoa outlet listed be- 
low. He carries a complete range of alloys 


and sizes, 


ALABAMA 
Birmingham 
Hinkle Supply Co. 
CALIFORNIA 
Los Angeles 
Pacific Metals 
Company, Ltd. 
San Francisco 
Pacific Metals 
Company, Ltd. 


COLORADO 


Denver 
Metal Goods Corp. 


CONNECTICUT 
Milford 
Edgcomb Stee! of 
New England, Inc. 


FLORIDA 
Jacksonville 
J. M. Tull Metal & 
Supply Co., Inc. 
Miami 
J. M. Tull Metal & 
Supply Co., Inc. 
Tampa 
J. M. Tull Metal & 
Supply Co., Inc. 
GEORGIA 
Atianta 
J. M. Tull Metal & 
Supply Co., Inc 
Southern Oxygen Co. 
IDAHO 
Boise 
Pacific Metal Co. 
ILLINOIS 
Chicago 
Machinery & Weider 
Corp. 
Steel Sales Corp. 
Moline 
Machinery & Welder 
Corp. 
KENTUCKY 
Louisville 
Williams & Co., Inc. 
LOUISIANA 
New Orleans 
Metal Goods Corp. 
MARYLAND 
Baltimore 
Southern Oxygen Co. 
Whitehead Metal 
Products Co., Inc. 
MASSACHUSETTS 
Cambridge 
Whitehead Metal 
Products Co., inc. 
MISSOURI 
Kansas City 
Metal Goods Corp. 
St. Louis 
Metal Goods Corp. 
NEW HAMPSHIRE 
Nashva 
Edgcomb Steel of 
New England, Inc. 
NEW JERSEY 
Camden 
Southern Oxycen Co. 
Harrison 
Whiteheod Meta! 
Products Co., inc. 
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NEW YORK 
Albany 
Eastern Metals 
Warehouse, Inc 
Buffalo 
Whitehead Metal 
Products Co., Inc. 
New York 
Whitehead Metal 
Products Co., inc. 
Syracuse 
Brace-Mueller- 
Huntley, Inc 
Whitehead Metal 
Products Co., Inc 


NORTH CAROLINA 


Charlotte 
Southern Oxygen Co 
Greensboro 


Southern Oxygen Co. 


OHIO 
Cincinnati 

Williams & Co., Inc. 
Cleveland 

Williams & Co., Inc. 
Columbus 

Williams & Co., Inc. 
Toledo 

Williams & Co., Inc. 


OKLAHOMA 
Tulsa 

Metal Goods Corp. 
OREGON 
Portland 

Pacific Metal Co. 
PENNSYLVANIA 
Philadelphia 


Southern Oxygen Co. 


Whitehead Metal 

Products Co., inc. 
Pittsburgh 

Williams & Co., inc. 
York 


Southern Oxygen Co. 


TENNESSEE 
Kingsport 


Southern Oxygen Co. 


TEXAS 
Dallas 

Metal Goods Corp. 
Houston 

Metal Goods Corp. 
UTAH 
Salt Lake City 

Pacific Metals 

Company, Ltd. 
VIRGINIA 
Norfolk 

Southern Oxygen Co. 
Richmond 

Southern Oxygen Co. 
WASHINGTON 
Seattle 

Pacific Metal Co 
WASHINGTON, D. C. 

Southern Oxygen Co 
WISCONSIN 
Milwaukee 

Machinery & Welder 

Corp. 


General view of meeting held by Columbus Section on September 14th at 


Williams and Co.'s new warehouse 


Part of group witnessing demonstration on CO,-shielded consumable-electrode 
metal-arc welding being given by Nels Gillis (back to camera, pointing at welding 


machine) 


EXECUTIVE 
COMMITTEE MEETING 


Detroit, Mich.-The second execu 
tive committee meeting of the Detroit 
Section was held on August 28th 
(ommiuttec members present wer 
sill Smith, Gordon Kirkwood, Larry 
Kendall fay Wolgast, Art Brown 
{ay Wilcoxson Ralph Zacharie Len 
Broniak sill Jone Walter Kroy 
Jack Lemon A) Lindsey Roy ( larke 
Jim Rainey and Harry Beronius 

The members were the guests of 

Strothe ron board his hooner 
Sahot This was the s annual 
cruise for the etroit’ region Din 
ner wi rved on bo at 15:40 
6:30 ) and was followed by a 
delightful sai mn ike St Clay 


Sixteen members were present and 


surpl ng to all no one had to he 


fished out of the lake 


ELECTRODE SELECTION 
Appleton, Wis.-The For Valley 


Section held its September meeting 
it the Elks Club on September 21st 
A spor vas shown through 
the co sy of the Miller Brewing 
(lo. of Milwaukes 


Section Newa and Kvents 


WELDING OF 
STAINLESS STEEL 


Conn. The first 
Hartford Section for 


was Jerome Hin- 
Lincoln Eleetric 


Mr. Hinkel 
the electrode 
characteristics 

Sele eting the 


Job He em- 


the relation- 
tvles of elee- 

iron-powder 
howed typical 
rease in depo- 


vith the new 


is held at the 


» (sla stonbury on 


dinner, a talk 
Reid, WS, 


York, Pa 


the welding of 
talk was one 


section has had 
earing in 
well qualified to 
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kel OWS. of the 

Co Cle eland Ohi 

thoroughly explained 
classification and the i 

of each in his talk on i 

Proper Rod for thee 

P| pha ized, in parti ula if 

ship between the old By 

trod ind the ne 

type In addition hie 

uses of each and the uw : 

sition obtainable 

ty pes 

| 

Villa Marie Hotel | 

nber 18th 

was presented by H 

of The McKay Co., 

stainle steels and |} 

of the best that the ' 

the pleasure ol 
time Mi Reid is 


DETROIT EXECUTIVE COMMITTEE MEETS ON SCHOONER 


Members of Executive Committee of Detroit Section who attended the August 
28th meeting shown aboard schooner “Sabot” prior to dinner and sail 


Gaiety and laughter were the rule among the members somewhere on Lake St. 


Clair during the night 


speak on this subject He covered all 
classes of stainless steel and problems 
related to each, and how some of 
them were solved. 

The steak, as usual, was perfect 
and the fine talk by Mr. Reid kicked 
off what looks like a banner year for 
the Hartford Section 


PENSTOCKS AND TANKS 


Des Moines, lowa-—The Sec- 
tion opened its first meeting of the 


year on September 19th with the 
newly elected officers, E. T. Looney, 
chairman; L. P. Faddis, Ist vice- 
chairman; <A F. Busto, 2nd vice- 
chairman; J. T. Kilkenny, secretary 
and treasurer. 

The buffet dinner at the Kirkwood 
Hotel was followed by a discussion 
by L. A. Perdue of Pittsburgh-Des 
Moines Steel Co., on “Erection and 
Fabrication of Penstocks and Surge 
Tanks for Fort Randell Dam Proj- 
ect.”” The discussion was augmented 


with color slides of this job. This 
program was followed by a plant 
visit to Pittsburgh-Des Moines Stee! 
Co., which was conducted by L. E. 
Andeson, works manager and F. W. 
Songer, plant superintendent. 

At the plant the visitors witnessed 
the forming and submerged-are weld- 
ing of 6-in. plates for the wind tunnel 
project at Tullahoma, Tenn. 

Over 60 members attended the 
dinner and plant visit. The Section 
was very proud of this turnout to the 
first meeting of the year, considering 
that the total membership is only in 
the neighborhood of 70 members 


SOCIAL MEETING 
Kansas City, Mo.—The meetings 


for the 1956-57 season of the Kansas 
City Section were opened with an 
enjoyable social meeting held at the 
World War II Memorial Building on 
September 14th. Refreshments sup- 
plied by the Goetz Brewing Co. was 
enjoyed by all present, as well as the 
delicious meal served by the catering 
service available at the Memorial 
Building. No organized program was 
sponsored, but the sociability and 
friendship developed at the meeting 
will give the Section more strength 
to carry on a strong program for the 
coming meetings. 


HIGH-TEMPERATURE 
BRAZING 


Huntington Park, Calif. The first 
meeting of the Aircraft and Rocketry 
Panel, Los Angeles Section, for the 
1956-57 fiscal year was held Sept. 6, 
1956, at the Elks Lodge, 3355 Gage 
Ave., Huntington Park, Calif 

The attendance was quite gratifying 
to the new presiding officers, there 
being 79 members and guests in 
attendance, one of the largest turn- 
outs that can be recalled for an open- 
ing meeting. 


ENGINEERS 


nd 


vestigations and deve 
materials 
their problems 


tions to: 


WELDING 
METALLURGICAL ENGINEERS | 


Degree plus 5 years’ minimum experience wanted to establish 
a maintain welding quality control on field projects 

ceomanad of new techniques, methods and 
Consultant to Inspection & Design Departments in 
Work to be performed in 4 growing engi- 
neering firm with unlimited future for qualified men. Good 
salary, excellent working conditions. Write giving qualifica 


CATALYTIC CONSTRUCTION CO. | 


1528 Walnut Street, Phile. 2, Pe. 


WELDING ENGINEER 


Excellent position open for a Welding Engineer 
who will be responsible for routing, control and 
inspection of welded and fabricated copper base 
In materials, We prefer a mechanical or chemical! 
engineer with some experience in the field of weld- 
ing or fabrication of pressure vessels. 

Excellent starting salary and company benefits. 
Please write stating experience, education and 
salary expected in first levter. 
_ regarded as strictly confidential. Box V-338. 


All replies will be 
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Arc Power 


Semi- and tull-automatic welding are represent- no external voltage controls are needed; welding is 
ative of the trend to automation. Today the de- completed faster with fewer rejects 

mand is for dependability in operation coupled 

with uniformity of production. The constant vol- 

tage M & T Controlled Arc Power Supply was 

designed and built to meet this demand — and, 

as a plus feature, is providing greater overall 

welding economy. 


: Operating variables 

are eliminated. Instant starting and recovery 

precise and automatic arc control — a steady arc 

voltage — uniform penetration with less undercut- , 

ting — all assure an even bead shape and an even *' DEPENDABLE OPERATION i The 

rate of deposit. The M & T Controlled Arc Power . ee ¢ use of highest 
Supply used with a constant speed wire feed re- quality electrical components with a minimum of 
sults in faster and more uniform production of moving parts assure trouble-free operation with 


high quality weldments little or no need for maintenance 


— — = For more information, write for literature... 

fi; OVERALL ECONOMY °°: Installation costs are low, or ask for a demonstration that will show you 
lighter and easier installed input wiring and switches how fo cut costs and improve the quality 
being used. Input current requirements are less; in any type semi- or full-automatic welding 


WELDING SUPPLIES 
RADIOGRAPHIC EQUIPMENT 
PLATING MATERIALS METAL & THERMIT 
ORGANIC COATINGS 
CERAMIC CORPORATION 
TIN TIN CHEMICALS 


METALS & ALLOYS GENERAL OFFICES: RAHWAY, NEW JERSEY 


HEAVY MELTING 
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“Airco’s complete line 
of stainless steel 
electrodes simplifies 
my buying job’ 


Airco provides me with a stainless 
steel electrode with a deposit to match 
the base metal of the item to be 
welded. The Airco AC-DC stainless 
electrode is generally preferred in my 
shops where only one type of coating 
is stocked, The AC-DC coated elec- 
trodes have the most operator appeal 
because of the smooth arc action, 
exceptional bead appearance and very 
easy slag removal, 

Stainless steel electrodes are but 
one of many types in Airco’s com- 
plete line that also includes hard 
facing, cast iron, mild steel, general 
and special purpose electrodes. Send 
for the free Airco Electrode Guide 
which will help you select the right 


electrode for your specific 
job. Request catalog 
1318-W). 


Air REDUCTION 


New York 17,N.Y. 


= 
Ait Reduction Canada Limited 


Members and guests of the lowa Section having dinner prior to the meeting on 


September 9th 


i 


As part of the program, those in attendance visited the plant of the Pittsburgh- 


Des Moines Stee! Co. 


Two typical scenes are shown above 


The main speaker to participate 
in the evening’s program was “Al” 
Thompson, general manager of Fabri- 
form Metal Products, Inc., who pre- 
sented a paper on “Modern High- 
Temperature Brazing.’’ The text of 
Mr. Thompson's paper covered all 
phases of high-temperature brazing 
such as joint design, mechanical 
strength of brazed joint in conformity 
with service requirements, pressure- 
tight joints, electrical conductivity 
joints and brazed joints that require 
tests at elevated temperatures. 

The contents of Mr 
paper was based on, and the results 
of, facts and data accumulated over a 
period of 20 years actual experience in 
high-temperature furnace brazing at 
Fabriform Metal Products and was 
well supported with slides 


Thompson's 


On concluding his presentation, 
“Al” was presented with a desk pen 
in appreciation of the fine program 
rendered and as a momento of the 
occasion, 

The “Coffee Talk’’ consisted of a 
film in color presented by Byron 
Russell WS, of Airline Welding and 
Engineering Co. of Hawthorne, Calif., 
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who with John Tolan @S, of Research 
Engineering and “‘Uncle Milty’’ Sims 
of Absco Weld ag Supplies, took 
the viewers on a fishing trip to iso- 
lated spots in Alaska, a ‘‘Fisherman’s 


SPEAKS ON BRAZING 


“Al” Thompson was the guest speaker at 
the 6th meeting of the Aircraft and 
Rocketry Panel in Los Angeles. His 
topic dealt with modern high-tem- 
perature brazing 
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ELECTED BY LOS ANGELES SECTION 


FOR 1956-57 FISCAL YEAR 


C. B. Smith, Section chair- 
man 


D. P. O'Connor, Section 
vice-chairman 


M. Ochieano, chairman 
of Aircraft and Rocketry 
Panel 


chairman 


narration of 
by 


Paradise 

picture was presented 
Russell, telling of all thei 
experiences from the time the 
Western Airlines 
take off on 
caught all the 


boarded i 
Angeles to 
to when the 


the if 
fish 


in Los 
trip 
and returned 


STRESS EVALUATION 


The first 


Huntington Park, Calif. 
Los 


vas held on 


dinner meeting of the 
Section for the fise 
Thursday 
Elks Lodge 


79 members 


al year 
mber 20th, at the 
in Huntington Park, with 
ittendance 


pte 


ind guests in 
including the following past chairmen 
of the Section C. P. Sander, Alex 
P. Maradudin, Al Fenlason, Ed C, 
Williams, Chas. W. Johnson, 8. R 
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L. M. West, panel vice- 


"he 


by Charles Sn 


on hairm il 


J. B. Ross, Section secre- 
tary-treasurer 


R. Hayes, chairman of 
Ways and Means Com- 
mittee 


H. Eubank, panel secre- 
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Flanigan, UCLA 


enn U. 8. N. 
Fabriform 


John Wiley, Wiley 
Dick Hayes, 
Ine., Long 

Beach 
Officer-at- 
Victor 


Drahos syron- 


Council—s., R. 
t Welding 
rr C. 


Welding 


Leo M. West, 
Inc., Long 


M Weat, 
In Long 


hubank, 


Stan Georgeson, Air 


hee tion 


Past-Chairman and Officer-at-Large 


1147 


Mi 
in st 
the stri 
b Me change il 
le 
\ etry Panel recently 
mitteemen for the rr 
vear, They were as follows 
Amer! 
P 
Me 
: t 
By-Laws — Walt 
F Cod Al Thomy 
Special Committees ee 
fechnical—Frank 
7 er, Southw 
sect 
George Aircraft and Rocketry Panel 
mal Chai in-—Mario Ochieano 
Cruest spea Le kheed Air ult 
chiel metal Vice-Chairman Leo 
Onl Ce fC 1) igia Aircralt Co 
AiSO SCTVCS 
lurgy ror th etal Ho ira ( | 
Extension Convair, Pomon 
“E Membership 
Ares 


In ever-increasing numbers, users of welding 
wire are looking to PAGE for their wire needs. The 
one biggest reason is that they have found that 
PAGE—in a unique degree—has the facilities, ex- 
perience and special skills to draw and furnish 
exactly the right wire for your welding jobs. And 
behind that lies a story. 


All Processes Closely Controlled 
PAGE is the one supplier of welding wire who is in 
a perfect position to control the chemical and 
physical properties of its products all the way 
from billet to rod to finished wire. That is be- 
cause we purchase our raw materials to rigid 
specifications; we select heats of carbon, low alloy 
and stainless steels for certain optimum charac- 
teristics—then, upon delivery to the mill, we 
analyze representative samples for compliance 
with PAGE specifications. 

These purchasing and testing practices 
permit the production of wire capable of deposit- 
ing weld metal which complies absolutely with 
welding requirements. You don’t have to compro- 
mise when you buy, specify or use welding wire 
by PAGE! 

Page Meets Today's Needs 

One example of pace’s facilities for furnishing a 
wide range of quality-controlled welding wires for 
modern applications is shown by our stainless 
steel automatic welding wire. To meet needs of 
recent developments in the field of inert gas weld- 
ing, PAGE offers fine wires (.020" to .09375") for 
use in semi-automatic arc welding machines in 
which the arc is shielded with argon, helium or 
CO: inert gas. These wires, wound on non-return- 
able plywood reels, furnish the utmost in con- 
venience and freedom of wire feed. 


Wire for All Types of Welding 


You will find many advantages in standardizing 
on PAGE welding wire for your needs—whether 
for automatic or manual use . . . arc or gas weld- 
ing of all types. Not only does pace offer a wide 
range of analyses, as shown in the column at the 
right, but we have unsurpassed facilities for manu- 
facturing wire to any desired size, temper or sur- 
face finish —and can furnish it promptly, in many 
methods of packaging, through the convenient 
nation-wide PAGE Distributor service. 


line 
—the right packaging—the 


The Right Wire— 
Wide Analysis Range 
There are 26 different analyses in the PAGE line. 
These cover the field of applications: heavy auto- 
matic submerged arc...light manual submerged 
... inert gas manual... automatic, tungsten or 

metal arc. 
AUTOMATIC WELDING WIRE 
CARBON sSTeeL...Any carbon from Armco (.025 
max.) to high carbon (.90-1.10) 
Low aALtoys...All the most popular welding 
grades. 
STAINLESS...All standard AISI grades. 
Other types on request. 


GAS WELDING RODS 

Since 1914, the standard of quality, uniformity 
and satisfactory performance. PAGE offers an ex- 
ceptionally wide range of rods—furnished in 36- 
inch lengths, in coils or on reels in the following 
materials: Mild Steel - Armco + Low Alloy - 
Carbon Steel - Stainless Steel - Manganese 
Bronze + Naval Bronze 


BARE ELECTRODES 
PAGE Bare Electrodes are supplied in any carbon 
from Armco to high (.90-1.10) carbon. 


METAL SPRAY WIRE 


Furnished as follows: Any carbon from Armco to 
1.00 carbon + Low Alloy - Stainless Steel - Man- 
ganese Bronze - Naval Bronze 
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the right welding wires 
right service—for modern needs 


PAGE WIRES ARE PACKAGED RIGHT 

PAGE Welding Wires are packaged in a wide 
variety of ways for the most complete protection 
and the utmost convenience in handling, in stock- 
ing and in use. 


Wrapped Coils and 
Coils in Cartons 
Single and palletized LEFT: Pay-off-pak ready for filling, with “wire 
coils, slinger’’ for uncoiling at extreme left. RIGHT: “Wire 
strapped anc wrapper slinger’’ installed for feeding out wire; also, below, 

in waterproofed paper. - 
..Also, coils in individ- Te usable lid and retaining ring Ring insures 
ual cartons, singly or smooth feed-out of wire without snarls or kinks. 


palletized. 


Sketch at right shows 
Pay-off-pak for continu- 
ous feeding up to 500 lbs. 
of wire without rethread 
ing. Also (inset) light 
weight Leverpaks. Both 
these containers protect 
against coil distortion... 
are easily opened, re- 
sealed, handled, stored. 


Welding Wire 
in Coils 

PAGE A-S Automatic 
Welding Wire is regu 
larly furnished in layer 
wound coils with card- 
board liner, four Sig- 
node straps to facili- 
tate coiling and easy 
unwinding. 


PAGE Service Means Prompt Delivery 
From Local Stocks 
You can get PAGE automatic arc welding wire, 
or oxy-acetylene welding rods quickly and easily 
from your nearby PAGE Distributor. 


Handy Reels 
PAGE Inert Gas Weld- 


ing Wire is available on PAGE Distributors carry ample stocks from 
reels: Precision thread- which your requirements can be filled without de- 
wound on twenty-five- Jay or inconvenience to you. This handy service 


reels to fit all popular t only saves you time in getting what you need, 


inert gas welding but makes it unnecessary for you to make a size- 
machines. able investment in inventory. 


Sead For These 


Folder DH-402A — PAGE 
Submerged Arc and Inert 
Gas Welding Wire 
Booklet DH-1277 ~PAGE 
Gas Welding Rods. 


Gas Rod Packing 
Gas welding rods are 
packed in 36” lengths 
in 50-lb. bundles 
paper and burlap 
wrapped. Also in coils 
and reels (approx. 150 
lbs.) —burlap wrap- 
ped. Stainless rods also 
come in 10-lb. fibre- 
board cartons. 


Page Steel and Wire Division 
AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portiand, Ore., 
San Francisco, Bridgeport, Conn. 
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Harlan Meredith, Airline 


Welding 


Executive Committee Chairman 
Inert Are—Henry Marquex, Solar 
Aircraft, San Diego 
Metallic Arc—Alan Levy, 
Marquardt Aircraft Co, 
Flash Welding—Lee 
Lockheed Aircraft Co. 
Production Development—James 
Jardene, Fletcher Aviation Corp. 
L. Kunz, Rohr 
Aireraft Corp 
Brazing—Roy Omans, Superweld 
Corp. 
Welding—Lee Reay, Linde 
Air Products 
Automatic Processes —George 
Foster, Associated Pipe and Engi- 
neering 
Inspection—Bruce Baird, North 


Warren, 


American Aviation 

Resistance Welding—-Mike Mar- 
coux, Douglas Aircraft, Long 
Beach Division 


WELDING COSTS 
Louisville, Ky.-The new Kentucky 


State Fair and Exposition Center was 
the site of the first meeting this 
season of the Louiaville Section held on 
September 25th. An attendance of 
76 members and guests were present 
to hear Lew Gilbert WS, executive 
editor of Industry and Welding, speak 
on “Better Welding at Lower Cost.” 

The following new officers are now 
serving the members of the Louis- 
ville Section: Albert Pease, chair- 
man; William Cochran, vice-chair- 
man; Elmer Dilley, secretary; Ches- 


idly ARONSON TURNING ROLLS 


with these PLUS FEATURES 
cost no more than ordinary rolls! 


Today there is need of Turning 
Rolls that will give everlasting 
continuous service to meet the 
needs of high production and 
precision welding techniques — 
ARONSON fills thot need. 


Rubber 


Overload Disc Tre Rod 


@ The OVERLOAD DISCS of 
steel provide maximum trac- 
tion and prevent ever crush 
ing or wearing out tires. 

@ The ANTI-FRICTION BEAR- 
INGS con carry four times 
the rated load. 

@ TIE-ROD AXLE design forms 
an effective axle as large 
in diameter as the O. D. of 
the steel tire rim 

@ PRECISION STEEL WAYS 

guarantee perfect alignment 

of all wheels to hold work 
exactly true. 


ter Hare, treasurer; Arthur Thro 
Clarence Schiller and Norman Boosey 
directors. 


STAINLESS-STEEL PANEL 
DISCUSSION 


Madison, Wis.—The first meeting 
of the 1956-57 season and the start of 
the third year as a charter Section was 
held on September 13th by the 
Madison Section at Eagle’s Clubhouse 
in Madison. 

The dinner speaker, Bill Carow, is 
Madison’s own contribution to the 
recent Winter Olympics held in Italy 
Mr. Carow is a speed skater of na- 
tional fame and did very well in the 
Olympics. His frank talk on cus- 
toms and mannerisms of other con- 
testants from various countries was 
very well received. 


The Welding Journal is the 
world’s most authoritative welding 
and allied process magazine; wl 
has fully 244 limes the editorial 


content of any compeling maga 


tine; tl ts unequalled in coverage 


of welding engineering, research 


Until ARONSON there has not been a thorough 
study of the requirements ond o sound way 
found to correct certain weaknesses in ordinary 
turning rolls. You will recognize the problems 
pointed ovt ond will appreciate the Aronson 
solution in our new brochure WR-256. 


| and application. If you have a 


product for the welding or allied 


industries, the Journal's pages 


New Engineering Brochure now available on request 


MACHINE COMPANY 


ARCADE, NEW YORK 


POSITIONER by 


will reach your market! 


THe WELDING JouRNAL 


Section News and Events 


T 
Tops 
: | inthe 
| 
Rod | | ; 
| 
ail = 
: 2 — { | } 
| ie | 
| 
| 
| 
_ 
het Quality 
1150 


New Jersey Section 


The panel discussion held after a 
short intermission was ery good 
It brought comments and discus 
sion from the floor on problems in 
volving the working and handling of 
stainless steels The panel, selected 
from various fields of industry, was 
well qualified to answer almost any 
problem arising from the members 

The panel consisting of Prof. How- 
ard Atkins, of the University of Wis- 
consin, moderator; Raymond Knudt- 
son WS, Howard Rosenow WS, Dwight 
Myers and E. Shevey 


COLD WELDING 


New York Mills, N. Y.—The Sep- 
tember meeting of the Mohawk Valley 
Section was held on sept mber 3th 
in the New York Miils High School 
Auditorium 

Technical speaker was Howard 
Weller of the Utica Drop Forge & 
Tool ¢ orp Whitesboro, N. ¥ Mr 
Weller gave an excellent semitech- 
nical talk on the subject of “Cold 
Weld.” 

There were two post meeting speak- 
ers National Secretary J. G 
Magrath spoke on “The Yesterday 
Today and Tomorrow ot Welding ind 
It’s Importance in Industry Also 
he spoke on the “Importance of 
Strong Section Organization.” F. J 
Mooney, assistant national secretary 
gave a general discussion on the “Or 
ganization and Operation of an Ef- 
ficient Section 


STRUCTURAL-STEEL 
WELDING 


Newark, N. J.—On Tuesday, Sep- 
tember ISth, the New Jersey Section 
held its first regular monthly meet- 
ing for the 1956-57 season at the Essex 


House Hotel in Newark 
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C. L. Kreidler was the technical speaker 
at the September | 8th meeting of the 


iudience through 


rofiles produc ed 


New York, N. Y. 


A large, attentive audience was on hand to hear Mr. Kreidler's talk on “Welding 
of Structural Steel’’ 


Professo McCauley emphasized 
that the Ohio State University was 
the only university in the country 
Which has a special curriculum for 
welding engineers and that students, 
filter five years of study, receive a 
degree in welding engineering The 
audience vas informed that a quite 
elaborat program, tl! etical as well 
is pract i vas in affect and that the 
engineer that have received their 


have obtained excellent posi- 


ti nm the trength of their back 
ground 

Professor McCauley showed a num- 
ber of lt of the rious depart- 
ment it the Universit that were 
used for the welding isses and ag 
vell as their laboratories and libraries, 


The talk was most inter ting and 
riy t other colleges 
should follow the trend set by the 


Ohio State University thereby giving 
the elding engineer the recognition 

The eeting was held at Victor's 
Restaurant sith st New 
York Cit ind an excellent dinner 
a erved prior to the Lecture This 
new location ery centrally located 
tor al ember ind an upswing in 
ittendance is anticipated 


WELDED-PLATE 
FABRICATION 


Buffalo, N.Y.-—The first meeting 


of the f the Niagara Frontier 
Sector i i Dig is Fred 
Plums displayed | road knowl- 
ecg i plate fal ition in a talk on 
Design for We l-Plate Fabrica- 
tion The meeting, which 75 people 
ittended va t Mann's 300 
Club on Thursday, September 27th. 
Mr. Phur er nfined his talk to 

| y probien in shop- 


constructed ind fheld-erected struc- 
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KREIDLER ADDRESSES NEW JERSEY SECTION os 
: 
The premeeting dinner was served 7 a 
it 6:30 P.M. Chairman John Hila 
opened the meeting at 8:00 P.M 
(ruest speaker for the evening was : 
( Kreidler of the Lehigh 
Structural Steel Mr. Kreidler 
spoke on the Welding of Structural As 
Stes With the help of slides and . 
charts he carried his 
several of the large projects recently A 
completed by the Lehigh Co He ae 
pointed out the weight saved by weld- degree a 4 
ing and the smooth i’ 
in a well-designed structure; evi- 
dence of this was shown by color _ 
The strength of welded structures ¥ 
was clearly demonstrated by pi 
ture of a section of a radio tower ¥ 
dropped to the ground during erec- y 
several hundreds of welds, only one He 
weld showed evidence of a crack 
Mr Kreidler | a graduate of 
Lehigh University and has been em Fes 
ployed by the Lehigh Structural ‘ 
Steel Co. since 1936. He is past-presi te 
dent of the Pennsylvania Society of os 
Professional Engineers, chairman of 
the Lehigh Valley Section of AWS 
ind is a member of the AWS Commit My 
tee on Building Cod = 
A question-and-answer period was 
then conducted b H. ¢ Hoffman ite 
followed by the usual snack and get p A 
: together 
WELDING CURRICULUM 
first meeting 
= session, was held on Sept. 11, 1956 i 
A good prograr nad been arranged 
ind the speaker was Professor Roy B BS: 
McCauley W n charge of the De 
partment ol Weld ng | ngineering at 
the Ohio State University 
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get 30% faster welds less cost 


The automotive industry, and other industries as well, 
are constantly proving the multiple advantages of 
new WEST-ING-ARC CO) on high-speed production 
lines—for the welding of frames, spring seats, rear- 
axle housings, drive and transmission housings, 
bumper jacks, etc. 

Like these high-volume producers, you'll find you get 
sound welds without spatter... without preliminary 
preparation ...without after-cleaning ... without grind- 
ing ...no time-outs. Here are some of the outstanding 
features of WEST-ING-ARC CO,: 


e Semiautomatic hand gun 


e Light and heavy-duty automatic head—with side- 
delivery nozzle 


e Semiautomatic, automatic or spot welding 
e Mild steel, aluminum or stainless steel welding 
e Flexibility—CO), argon or submerged arc 
Operator’s remote control station 
Constant potential selenium rectifier-type power 
supply with automatic voltage compensation 
All this—and at greater operating savings for you! 
Call your local Westinghouse welding specialist 
today. He will be glad to show you how you Can in- 
crease your high-volume weldment production with 
WEST-ING-ARC CO). Or, write to Westinghouse 
Electric Corporation, Welding Department, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J.21976-X 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING FOR You! 


WEST-ING-ARC CONTROLS 
are housed in a NEMA Type 
12 enclosure and conform to 
J. I. C. standards. The enclo- 
sure is dust-tight and contains 
a safety interlock which dis- 
connects the control circuit 
when the door is opened. 


NOVEMBER 1956 


HEAVY-DUTY WELDING HEAD 
includes a side-delivery nozzle 
to eliminate spatter and slag 
deposits. It consists of a revers- 
ible, variable, slow-speed \4 hp 
frame motor, geared to a spur- 
type gear train, plus a knurled 
drive roll to feed the wire. 


TYPE MS-21 WIRE is a mild steel 
copper-flashed wire specifically 
designed for use with carbon 
dioxide shielding gas. This is a 
high-quality welding wire with 
a vitally controlled analysis. It 
may also be used for inert gas 
welding (reverse polarity). 


RCP WELDER supplies 600amps 
at 34-volt load; is dependable 
and service-proved, like the 
Westinghouse RA welder. Cur- 
rent adjustments are automati- 
cally predetermined by the rate 
of wire feed. Output can be var- 
ied between 12 and 40.5 volts, 
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tures Slides illustrating the ap- 
plication of welding in field construc- 
tion were shown. His talk stirred 
much interest and a 30-min question- 
and-answer period followed. 


PLANT TOUR 


Tiffin, Ohio—The first meeting of 
the season of the North Central Ohio 
Section was held in Tiffin, Ohio on 
September 7th. Some 8O members 
and guests enjoyed a delicious din- 
ner at the Shawhan Hotel. A film 
was shown entitled “Trends in Mod- 
ern Forging.”’ After a short business 
meeting the group enjoyed a plant 
visit of the National Machinery Co., 
one of the leading manufacturers of 
forging machines 


TECHNICAL PROGRAM 
Philadelphia, Pa.—The Philadel- 


phia Section announces its program 
of meetings for the remainder of the 


1956-57 season as follows: 


Nov. 19, 1956 Inert-Are Welding,” 


Kimil Myers, Graver Tank & Mfg 
Co 

Dec 17, 1956-——-Naval Architects’ 
Night, “Structural Welding in 
Kurope,” C. Jackson, Linde Air 
Producte 


odic resetting 


A COMPLETE LINE OF CARBON WELDING SUPPLIES including carbon 
and graphite electrodes, carbon rods and plates, welding paste, etc. 


Write for catalog. 


3450 South 52nd Ave 


BECKER 


KEEN-ARC CARBONS 


Designed to carry the high currents necessary for intense heol, 
BBB Keen-Arc Carbons produce a fine-grained weld of high 
tensile strength. They give a smooth, steady “flowing” flame 
which does not wander and which is concentrated at the desired 
focal point. Flame temperature is easily and accyrately adjusted 
by merely changing the ampere input, and heavy copper coating 
permits gripping of extreme ends—eliminates frequent and peri- 


BECKER BROTHERS CARBON CO. 


Cicero 50, Illinois 


Jan. 21, 1957—Past Chairman’s 
Night, “Shop Management for 
Quality Welding,” Lew Gilbert, 
Industry & Welding Magazine 

Feb. 18, 1957—‘‘Automation in the 
Field of Welding,”” John Randall, 
Ford Motor Co. 

March 18, 1957—‘‘Structural Weld- 
ing Design,” P. C. Kavanagh, 
Praeger-Kavanagh Engineers 

Apr. 8-12, 1956-—National Meeting in 
Philadelphia 

May 25, 1957—-Annual Dinner-Dance 
at the Germantown Cricket Club, 
R. W. Thomas, chairman 


INSPECTION TOUR 


San Jose, Calif. The San Francisco 
Section initiated its fall activities with 
an inspection of Food Machinery & 
Chemical Corp.’s Ordnance Division 
facilities at San Jose on Sept. 24, 
1956. 

Meeting at Vahls in Alviso for 
dinner, the group was addressed by 
Michael Sebastian OS, welding engi- 
neer of Food Machinery & Chemical 
Corp. He gave a brief summary of 
the work done at their plant with 
particular emphasis on the fabrication 
of the M-59 Armored Personnel Car- 
rier, The M-59’s primary purpose is 
to protect the infantryman from frag- 


ments and small arms fire, and is 
used to carry the wounded from battle 
field. It is also used to transport 
men from output stations or com- 
mand headquarters. 

Following dinner the group pro- 
ceeded to the plant for an inspection 
of the facilities and a close look at the 
equipment and manufacturing prac- 
tices. Since welding is extensively 
used in building the armor plate hull 
and other parts of the carrier, various 
processes were observed or described 
regular coated-electrode manual wela- 
ing; shielded-inert-gas metallic-ar: 
welding; tungsten inert-gas welding 
of aluminum; new spot resistance 
welding on aluminum and_ steel: 
flash-butt welding; submerged ar 
welding; and the new tungsten-are 
aluminum-cutting apparatus. 

While touring the plant, the group 
also inspected the ground handling 
equipment that Food Machinery has 
designed and manufactured for North 
American Aviation for the Navajo 
Guided Missile. 


PANEL DISCUSSION 
Philadelphia, Pa.—The Philadel- 


phia Section held the first two of its 
panel discussions on October 5 and 
November 2. The dates and the 


WANTED 


Welding Engineer for Sales Service work. 
Leading producer of hard facing alloys. Re- 
quire a sales service man with a strong techni- 
cal background, Sales experience preferred. 
Extensive traveling will be involved. Reply 


with full résumé to Box V-339. 


ment desirable. 


ments to: 


WELDING DEVELOPMENT ENGINEER 


To supervise welding development research projects, 
investigate shop problems resulting from new welding 
procedures and to prepare research reports. 

One or more years experience in welding develop- 
Metallurgical Engineering Degree or 
Mechanical Engineering Degree with welding major or 
equivalent. Location, Schenectady, New York. 
Excellent employee benefits. All replies kept con- 
fidential. Send detailed résumé and salary require- 


Mr. G. Y. Taylor, Manager 
Employee Services Department 


ALCO PRODUCTS, INC. 
Schenectady 5, New York 
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subjects for the remainder of the dis- xamples of short duration or pet 


CUBBIONS are given below ion wel ling were ited suc h if R i T 


the tin can industry where fractional 


December 7, 1956 Titanium and Its 
Fabrication eye welding is employed INDICATO 


January 4, 1957—To be announced 
February 1, 1957—‘‘Why Single Phase? 
Why Three Phase? Resistance SPEAKS ON CONTROLS 
Welding Discussion’ 
March | 1957 Torch, Tungsten 
Are, and Furnace Brazing. Where 
and Why ax 
April 5 1957—“‘Automati Hard 
Facing and Overlay 


PLANT TOUR 


Pittsburgh, Pa.—Some 105 mem- ferrite Indicator is simple, tugged, Sem 


bers and guests of the Pittsburgh = f ra hop, as eld use. Go no-go 

: ea erm Ista eptance testing of 


ternal standards 


tour through the new research cen- po ey nd is 
4 ‘ tment ia readings, anc 
ter of the U. 8. Steel Corp. in Stuart Rockafellow, right, is being con- , 


Performs equally 


Mancosyill, Pittsburgh, on Sep gratulated by Saginaw Valley Sec- well on sheets, plate rvegular sheped 


tion chairman Robert F. Woollard, ments. B@lective in locating of 


tember 2Ist Arrangements were 
heterogeneous 


through vice-chairman W. D’O center, after his excellent talk on oo orete eaateat 
“What's New in Welding Controls.” ndicator coves practical welding re 
W. F. Williams, vice-chairman, is weerte being evallable te the 
looking on ndicator ’ three ounces and is 


mac 
Doty of U.S. Steel 


Valley, The Sep- STAINLESS STEELS rie today Jor compl deta 
tember dinner meeting of the Saginau S 
evern 


Valley Section was held on Septem Toledo, Ohio-—The first meeting of 
ber 13th at the High Life Inn. with 89 the Toledo Section for the 1956-57 Engineering Company, Inc. 
members and guests present for the season was held at the Maumee River Mirs. Ferrite & Permeability Indicetors 
dinner and meeting cht Club, Tuesday, Sept. 18, 1956 P. O. Box 944 Annapolis, Maryland 
I us meal that was 
fellow QW ee presice nt and chief ended by 42 members, the new of ple ised wit he pre entation and kept 


Cruest speaker was Stuart Rocka- lowing a d 


engineer of Robotron Corp., Detroit ers were introduced and the tenta both men bu ifter the meeting an- 
Mich In an exceptionally well V program tor the new season out awering in ual questions Sseven- 
planned and extremely interesting ned. The Toledo Section is build ie members attended the meeting. 


talk Mr Rockafellow highlighted its program ar d the people that 


the present uses, limitations and fu- ) vork id is striving to bring ELECTRODES AND 
— * the ignitron tube, discussi 1 speakers 1 will teach new meth ELECTRODE COATINGS 


in present-day ming vis rather thar ll patent proce 
cuits and limitations in future con dures Wichita, Kan. — The September din- 
trols where precision tim- The main sp ers for the evening ner meeting o! th Wichila Section 
ing is required vere D. W. McDowell OS, and H. Bott eld on ptember 10th at Sid 

He also presented a look toward the of the International Nickel Co 
future indicating possible control 10 taiked on “Welding of Stainless rry Reid, Jr 
changes such as diode transistors to ‘ and High-Nickel Alloys i ing 0 hnical Service, 

replace ignitron tubes in high speed ‘ j of time il these men at 
repetitive welding where the de-ioniza npted to cover broad sub eid i entitled “It Isn't 


tion time of the ignitron tube becomes i y sho ime d did ¢ c uk dire d pecifically to 


a limiting factor ellent job of it rie ere electrod na eb de coatings 


ENGINEERS 


HEAT EXCHANGER Advertising Rates 


The Welding Journal 


PRESSURE VESSEL ENGINEERS | time 3times times 12 times 


oo $280 $265 $240.00 
plu » year minimum experier nea Two-thirds Page. 00 185 
Half Page 00 
One-third Page. . 00 
Quarter Page 00 
00 
00 
00 


00 
00 
145 
00 


One-sinth Page. . 
Eighth Page. 


Special Preferred Positions 
(Full 


CATALYTIC COVERS only 


Gnd cover... 


Construction Co. cova. 
1528 Walnut Street Phila., 2, Pa. 
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Using a General Electric a-c arc welder, Alvis Kirk of Clark Equipment Co. welds 
the hinge plate of a bucket-carrier assembly for a Michigan tractor shovel. Though 
made for heavy duty, the assembly must be built to a tolerance of * »& inch. 


This clean, sturdy weld, made in a difficult position, binds one of 10 bosses to 
the hinge plate. The General Electric a-c arc welders easily handle the tough job 
of welding the plate of hard steel without undercutting the mild-steel boss. 


CONSTRUCTION MACHINERY 


Why Clark 
a-C arc 


T. E. LYONS, assistant purchasing agent 


Ona tough 


At Clark Equipment Company's 
modern Pipestone Plant in Benton 
Harbor, Mich., more than 20 General 
Electric a-c arc welders are used to 
weld the Michigan line of tractor shovels 
and other heavy-duty construction 
machinery. 

This demanding welding job calls for 
sturdy, stress-carrying welds made to 
close tolerances. Several difficult posi 
tions and many different kinds of steel 
complicate things further. Why this job 
was turned over to General Electric a-c 
welders is explained by four members 
of Clark’s production team: 

Alvis Kirk, welding operator ‘I like 
the General Electric a-c arc welder 
because it’s always ready to go. I like 
the quick-shift range feature which 


Finished product, the Michigan model 
175-A tractor shovel, loads a bin car 
In manufacturing this shovel and other 
heavy-duty machinery at the Pipestone 
Plant, Clark uses G-E a-c welders. 


DIVISION OFFICIALS TELL YOU... 


Ne 


JACK G. PAUL, welding engineer 


welding job, G-E a-c welders prove versatile, reliable, economical 


allows it to go from high to low current 
and it’s very good about 
heat. I 
vertical-down, and 


or the reverse, 
holding an weld 
vertical-up, other 
difficult positions, but I never have any 


even must 


trouble holding a steady ar« 
Jack G. Paul, welding engineer 
the General 
there 
Arc striking is instant, and the 


“With 
Electric a-c arc welder 
is no arc blow to bother 
with 
stepless current control and logarithmic 
scale give a very fine setting. The large 
scale in front of the welder enables the 
operator to see the setting from a dis 
tance without And 
the ‘Hi-Lo’ range switch quickly adapts 
the machine to many different applica 
tions. The adjustor on top 
makes it easy for the operator to set 


leaving his work 


current 


In our shop we need machines 


current 


Equipment Company 
welders in building h 


that keep downtime to a minimum, and 

General Electric a- 

requirement.” 

T. E. Lyons, assistant purchasing agent 
“I like the General Electric a- 


of its ready 


welders meet this 


welder because acceptance 


by our plant engineers and welding 
operators. Its price is competitive, and 
the engineering assistance given by 


General Electric in applying the welders 
to solve various welding problems 
Delivery and 


" 
excellent 


of spare 


is in’ il iable 
repair parts 1s 
Nick J. White, superintendent of main- 


tenance ‘The General Electric a-c 
welder it mple to take apart 
We blow out the machines every three 
months and have had no service diffi 
culties with an f our 20 500-amp 
machines during the past two years 


NICK J. WHITE, superintendent of maintenance 


uses General Electric 
eavy-duty shovels 


And, if needed, replacement parts are 


available on short notice. The elec- 


trical witchgear 1 ri and heavily 
built, and the machine ha 1 good venti 
lation stem. Method of power-factor 


correction on these machines helps us 


maintain er-all plant power factor 
of 88 per cent 

The Pipestone Plant is only one of 
many users for whom General Electric 
a-c arc welders have shown their value 
for hea ection, high-current welding 


If you would like more information on 


General Electric a- welders, contact 


your nearby General Electric welding 
distributor (listed in the yellow pages 
of your phon book write for bulle 
tin GEA-6243A to Sect 711-6, Gen- 
eral Electric Compa Schenectady 
, N.Y 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 


| 


Fillerarc’ welding 
is 10 times faster, costs 25% less 


Preliminary tests using semi-automatic Fillerarc equipment 
resulted in strong, smooth welds, and the trouble and expense 
of cleaning up fiux was eliminated. So, General Bronze now uses 
Fillerarc welding equipment on all its antenna work and is 
looking for other jobs Fillerarc can do faster and at less cost 


Fabricating giant, aluminum radar antennae can be a costly 
and time-consuming operation. But General Bronze Corpora- 
tion of Garden City, N. Y., has found that compared with the 
tungsten-arc method formerly used, it can speed such welding 
10 times while cutting costs 25 per cent with General Electric 
Fillerarc gas-shielded, consumable-electrode equipment. 
Requirements for welding the antennae are demanding. Each 
antenna is composed of sections of varied size and shape, 
which must be assembled to form the completed unit. Materials 
used range from '," aluminum frame to ;y" cross channels and 
diameter aluminum screen 

*Registered trademark of the General Electric Co. 


Completed aluminum radar antenna (above) stands more than 
20 feet high at the Garden City, Long Island, plant of General 
Bronze Corporation. At left, a welding operator uses General 
Electric Fillerarc* equipment to weld #5" diameter aluminum 
screen to an antenna section frame—a tough welding job 
because all welds must be sound enough to support the 
weight of the ant der constant buffeting from the wind. 


of radar antennae 


And, Fillerarc is versatile. It can weld mild and stainless steel, 
bronze, nickel, and magnesium. For more information on how 
Fillerarc can save you time and money, call your nearby Gen 
eral Electric welding distributor (see the yellow pages of your 
phone book), or write for bulletins GEC-989 and GEC-1334 
to Section 713-6, General Electric Co., Schenectady, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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Total National Membership 


Effective September 1, 1956 Sustaining Members 
Members 


Associate Members 


MEMBERSHIP CLASSIFICATION 
Students 


A—Sustaining Member B—Member C—Associate Member Honorary Members 
Life Members 15 


Total 11,731 
AWS—A Storehouse of Welding Knowledge 


D—Student E—Honorary Member F—Life Member 


BIRMINGHAM DETROIT enzel, Calvin H., (¢ 


Brewer, Owe n Bloom, August Jone ph B William J B 


Cand] rT, Thomas M. (C Francilo, Jos ph \ ( MILWAUKEE 
Estock, C. T. (¢ Marchand, Philip (¢ 
Harrison, John W. (C Maroney, William H. ( Pucker, Donald G. (B 
Wilson, William A. (B) Plautz, John R. (1 Wisneski, Joseph Henry (( 
> Sturm, Robe | 
BOSTON Ritter, LeRoy B ! NEW JERSEY 
Sabbatini, Anthony . egner, nenne 
Fegan, Hughes J. (C) Sheetz, Walter I seckstein, Erick J 
Gilmartin, Joseph Thomeen, Pheodore Hageman Dre W 
LeBlanc, Caliste (C) Watling, Nelson E. (B Higgins, James 
Maher, William (C Jewett, R. A. (( 
Mevers, Donald E. (C) HARTFORD Joves Arthur T. (¢ 
Proven her, Alfred (C) Attardo, Corrado J. (¢ Rolfes, Herbert H. (B 
Taylor, Paul W, (C) Dubiskas, Donald G. (B Romano, Richard (B 
Walker, Stanley L. (C) HOUSTON NEW YORK 
CANADA Aufhauser, Richard (¢ 
Green, George M. (B) (rongaware, K. 8. (¢ Hudson, Randolph A. (B 
Johns, M. E. (« Kloeblen, Emil M. (B 
CHICAGO Bh. (4 Strother, Robert G. (B 
Bonds, Sigmund 8. (C) Kentner, Norman L, (C Psai, Chiu-Chin (B) 
W. Lincoln, P. M. (C NIAGARA FRONTIER PITTSBURGH 
( ash, M. (C) Mitcheltree, W. H 
DelGiudice, Joe (C Wright, W. C.(C suckley, Joseph F. (B) Baldauf, W. W 
Eichorn, J. J. (C) Cunningham, Floyd 
Harris, Chester A. (C) INDIANA NORTH CENTRAL OHIO Dahlke, Howard kdward (1 
Howland, Richard L. (C) Imes, R. H son, Robert W. (B 
Jakubowski, Richard 8, (¢ Lee, James Kenneth (B er, George W 
Mongan, W. (¢ Sigurdsson, H. (B 
Reinhardt, Roland E. (C Straub, M. A. (B 


PHILADELPHIA 


Jaughman, John Paul (4 


(B sogart, Richard H, (C ch 
Douglas, W. G. (( r| 


gan, J 


Grubbs, C. B. (C) 
d, Ray (4 
CINCINNATI KANSAS CITY McDonald, Richard (C) rrees, George 5 
Olnhausen, Walter B. (¢ Webster, Phillip A 


Jn 
Pa 
Glenn (C Piceardo, | Ji 
he 
It 


othrauff, Regis ¢ 


Craven, John R. (C Morgan, C. B. (B 
webel, obert / { Shireman, 
Shotwell, George T. (B Smith, Harold E. (B NORTHERN NEW YORK Hogan, Arnold F. (( 
CLEVELAND Starks, LeWayne (B SAGINAW VALLEY 
Case, J. D. (B LONG ISLAND NORTHWEST Lenich 
Coleman, Edward A, (¢ Wood, Allan G. (¢ Monk, Dale B, (C Martin 
Joseph, Robert (¢ Cazier, Alan 1 & Mohr, W. 7 
Nelson, Sertil (CC ( rosuy, R Allen 
Simmons, Robert ©. (C Edwards, A. J. (B OKLAHOMA CITY 
Wittenmyer, R. F. (B Kalapach, Joseph . Brown, Paul ¢ B 
Morris, Francia X Buckner, Harold L. (1 
COLORADO : SALT LAKE CITY 
Musil, Leonard M. (¢ Dunn, James L, (¢ 
Rasmussen, Mery 


Farris, W. A. (B Hanna, Richard Ellis 
Sullivan. E. J. ( MAHONING VALLEY Larwig, Frederick } 
Allen, Peter W l Schmodt, Robert I SAN FRANCISCO 
DALLAS Foxall, Robert H Streets, T. Robert tbagh, Michard J 
Lane, ale (¢ ‘artch, Newell (4 
Phillips, C. H. (B Capp, Robert 5. (A Campbell, John ¢ 


Ro Joseph (¢ 


ST. LOUIS 


We 
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SANGAMON VALLEY 
Rogers, Jack R. (B) 


SANTA CLARA VALLEY 
Marinelli, James D. (C) 

Mash, Donald R. (B) 

Nelson, Frank D. (C) 

SH REVEPORT 

MeLennan, Leonard J., Jr. (B) 


STARK CENTRAL 

Bowen, Jack T. (B) 
Hargrove, Robert M., Jr. (A) 
Murphy, Karl T. 
SUSQUEHANNA VALLEY 
Sitler, Derl (B) 

TOLEDO 

Johnaon, Earl T. (B) 
Wilhelm, Herbert (C) 
TRI-CITIES 


Cannon, George (15) 


TULSA 


Cosan, Wayne (B) 
Ellis, Duane G. (C) 


WESTERN MASS. 


Cerow, Joseph A. (B) 
Lemoine, Gerard (C) 
Lindahl, Frederick M. (B) 


WICHITA 

Davis, Lyle A. (B) 
YORK-CENTRAL, PA. 
Nickey, C. Dillon (B) 
Wiley, Louis R., Jr. (B) 
NOT IN SECTION 


Bush, Albert P. (B) 

Ford, John William (A) 
Green, Stanley Edward (B) 
Roitman, A. (B) 

Smith, Thomas (B) 
Takeuchi, Katuyoshi (B) 


Members Reclassified 


During the month 
of September 


BOSTON 


Cole, Clarence FE. (C to B) 
Hogaboom, Allen G, (C to B) 


CHICAGO 


Gurtner, Francis B. (C to B) 


Monroe, L. C. (C to B) 


CINCINNATI 


Davia, B. J. (C to B) 
Pugacz, Myron A. (C to B) 


CLEVELAND 


Herrick, Clayton B. (C to B) 
Ritchie, Dave (C to B) 


COLUMBUS 
Ryan, Robert 8. (C to B) 
DETROIT 


Richard, Florian (C to B) 
Vogel, Roger (C to B) 


EAST TEXAS 

Du Bose, John B. (C to B) 
HARTFORD 

Rusch, Richard (C to B) 
MARYLAND 

Tyminski, Edward 8. (C to B) 
NEW JERSEY 


Burchfield, W. F. (B to A) 
Detlor, L. T. (C to B) 


NORTH CENTRAL OHIO 
Long, Terry (C to B) 


NORTHWESTERN PA. 
Lentz, John 8. (C to B) 


OKLAHOMA CITY 
Suhre, Fred L. (C to B) 


PHILADELPHIA 
Daly, William J. (C to B) 


PITTSBURGH 


Fritache, M. H. (C to B) 
Hilberg, Felix W. (C to B) 


PORTLAND 
Focht, Orville A. (C to B) 


SALT LAKE CITY 
Hill, Don William (C to B) 


SAN FRANCISCO 


MelIntyre, Basil D. (C to B) 


STARK CENTRAL 
Kewley, Richard K. (C to B) 


YORK-CENTRAL PA. 


Lang, John L. (C to A) 
Rozet, David (C to B) 


@ PORTABILITY 


@ RAPID ALIGNMENT 


This versatile automatic welding head manipulator 
makes precision longitudinal and transverse welds, 
both internal and external, with robot-like consist- 
ency and machine tool accuracy. Its speed and ease 
of alignment greatly reduce set-up times and over- 
all costs for large intricate weldments. 

Easily moved by overhead crane, the LEWIS 
“Universal” can be used for repetitive production 
or special set-ups. Both track-type and pedestal- 
type models are available in a range of sizes. 


70 


Write today tor Bulletin 6960 
for details 


THE LEWIS WELDING & ENGINEERING CORP. 
Welding Division 
72 Interstate Street ° 


Bedford, Ohio 
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BOTH AC and DC 
ARE NEEDED 


for highest speed... 


lowest welding cost 


The trend in welding is towards larger 


diameter electrodes ... higher currents, 


This calls for more and more use of AC welding. 


ITH this trend to larger electrodes and 

heavier currents, many welding jobs done 
today with DC welding will eventually be done 
with AC, 

As a result, only a welding machine that can 
deliver AC as well as DC current will best handle 
both your present and future welding needs. 

Idealarc is this kind of welder. 

You can buy Idealarc as an AC/DC welder or as 
a straight AC machine to which you can add DC 
at any time, 

So why compromise . .. why own and operate 
separate AC and DC machines when one welder... 
Idealarc .. . gives you maximum benefit in speed. 
quality of welding and low cost. 


Write for Bulletin 
SB-1343 for facts. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1921 + Cleveland 17, Ohio 


The World’s Largest Manufacturer 
of Arc Welding Equipment. 
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For copies of articles, write directly to publications in which they appeor 


fircraft. Resistance Welding Solves Jet's Limited-Fuel 
Problem. Welding Engr., vol. 41, no. 5 (May 1956), pp. 
445 


fircraft Manufacture. Resistance Welding in Aircraft 
Industry, W. J. Farrell. Welding & Metal Fabrication, vol. 
24, no. 5 (May 1956), pp. 167-174; no. 6 (June) pp. 217-223. 


futomobile Transmissions. Ueat-Treating Parts for 
Buick Dynaflow, H. Chase. Machy. (N. Y.), vol. 62, no. 6 
(Feb, 1956) pp 179-182 

Brazing. Dip Brazing Boosts Output of Aluminum 
Assemblies, D. Ek. Wernz. Tool Engr., vol. 36, no. 5 (May 
1956), pp. 84-87 

Clad Metals, Welding Clad Steel, W. H. Funk. Jron & 
Steel Engr., vol. 33, no. 5 (May 1956), pp. 104-107. 


Cranes. Mobile Cranes of Welded Construction. Welder, 
vol, 25, no. 125 (Jan.- Mar. 1956), pp. 5-7. 


Earthmoving Machinery. Production Methods at Avel- 
ing-Barford, A. Heatheote. Welding & Metal Fabrication 
vol, 24, no. 5 (May 1956), pp. 154-161, 


Electric Conductors. Aluminum Cable Cover Joined by 
Tig Method, J. C. Kaluzny and C, E. O'Rourke. Welding 
Engr., vol. 41, no. 5 (May 1956), pp. 58, 61. 


Electrodes. Welding Recommendations for Steels and 
Other Materials Welder, vol. 24, no. 124 (Oct.-Dee., 
1955), pp. 70-08 


Gas Pipe Lines. Welding of Small-Diameter, High- 
Pressure Gas Main, W. R. Garrett. Welder, vol. 25, no. 125 
(Jan.-Mar. 1956), pp. 2-4 


Inert-Gas Welding. CO, Welding of Mild Steel, 
K. V. Nickell. Jndustry & Welding, vol. 29, no. 6 (June 
1956), pp. 86, 8S 


Inert-Gas Welding. Practical Application of Inert- 
Cias Shielded Metallic Are Welding, J. A. Lutze and J. P. 
Best. Australasian Engr. (May 1956), pp. 56-62 


Tron Castings. Welding Salvages $1,000 Casting, H. C. 
Waugh. Industry & Welding, vol. 29, no, 5 (May 1956), 
pp. 78, SL, 126 

Light Metals. Consumable Electrode Inert Are Welding 
of Magnesium, P. Klain. IJndustry & Welding, vol. 29, no. 4 
(Apr. 1956), pp. 50-54, 57, 80-81; no. 6 (June), pp. 106-108, 


Metals Cleaning. Modern Sheet and Plate Cleaning. 
Welding & Metal Fabrication, vol, 24, no. 6 (June 1956), 
pp. 212-213, 216, 

Motor Truck Manufacture. Automation in Commer- 
cial Vehicle Production, Welding & Metal Fabrication, vol. 
24, no. 5 (May 1956), pp. 180-181, 


Office Buildings. Walls Help Steel Frame in Multistory 
Building. Eng. News—Rec., vol. 156, no. 19 (May 10, 1956), 
pp. 36-38. 

Oxyaen Cutting. Automatic Machine for Cutting Large 
Sprocket Wheel Teeth. Machy. (Lond.), vol. 88, no, 2268 
(May 4, 1956), pp. 647-650. 


1162 Current Welding Literature 


Oxygen Cutting. How and Where to Use Flame Goug- 
ing. Industry & Welding, vol. 29, no. 6 (June 1956), pp 
52-54, 57. 

Oxygen Cutting. Shape Cutting of Tubes, T. Roeger 
and K. Schulz. Welding & Metal Fabrication, vol. 24, no. 5 
(May 1956), pp. 162-166. 


Research. Operations Research...As It is Apllied to 
Production Problems, A. H. Gepfert and C. H. Grace. Tool 
E-ngr., vol. 36, no. 5 (May 1956), pp. 73-79. 


Roofs. Suspended Steel Blanket Roof. Arch. Forum, 
vol. 104, no. 4 (Apr. 1956), p. 164. 


Shipbuilding. Welding Aluminum Ship Structures, 
L. W. Jefferson and H. C. Constantine. Shipbldg. & Shipg. 
Rec., vol. 87, no. 25 (June 21, 1956), pp. 555-557. 


Shipbuilding Materials. Use and Welding of Aluminum 
in Shipbuilding. Engineer, vol. 200, no. 5212 (Dec. 16, 1955), 
p. 875. 


Silver Alloy Brazing. Brazing with Silver Alloys, A. M. 
Setapen and FE. 8. Chamer. Steel, vol. 138, no. 26 (June 25, 
1956), pp. 80-83, vol. 139, no. 1 (July 2), pp. 80-82, 85; 
no. 2 (July 9), pp. 99-100. 


Stainless Steel. Bibliography on Welding of Stainless 
Steels 1926-1955, with Author Index, K. Janis. Welding 
Research Council—Bull. Series no. 25 (Mar. 1956), 27 pp. 


Stainless Steel. Experimental Study of ‘Temperature 
Distribution in Plates During Are Welding, R. J. Brosh and 
B. A. Hawkins. Am, Soc. Mech. Engrs., Paper no. 55-A-26 
(for meeting Nov. 13-18, 1955), 11 pp. 


Stainless Steel. How to Avoid Cracks in Welding 
Stabilized Stainless, W. L. Fleischmann. Jron Age, vol. 178, 
no. 2 (July 12, 1956), pp. 76-78. 


Stainless Steel. New Stainless Steels Containing 17% 
Cr-4% Ni-6% Mn and 18% Cr-5% Ni-8% Mn. Am. 
Iron & Steel Inst.—Contributions to Metallurgy of Steel 
no. 47 (May 1955), 10 pp. 


Steel Structures. Automatic Setup Welds Structural 
Steel Fast, C. W. Sherman. Jron Age, vol. 178, no. 3 (July 
19, 1956), pp. 116-117. 


Submerged Arc Welding. Adapters Facilitate Auto- 
matic Welding of Inside Seams. Tooling & Production, vol. 
22, no. 3 (June 1956), pp. 89-90, 92. 


Tanks. Design for Welded Plate Fabrication, F. L. 
Plummer. Welding Engr., vol. 41, no. 5 (May 1956), pp. 
72, 74, 78, 80. 


Testing. Creep and Stress-Rupture Tests on Molyb- 
denum-Vanadium Weld Metal and Welds in Molybdenum- 
Vanadium Steel Using Vanadium-Bearing Electrodes, R. P. 
Kent. Metal Treatment & Drop Forging, vol. 23, no. 128 
(May 1956), pp. 193-202. 


Testing. Fatigue Tests on End Closures for Model 
Headers, P. H. R. Lane. Brit. Welding J., vol. 3, no. 5 (May 
1956), pp. 200-205. 
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WELDING 
CABLE! 


Made of Kaiser Aluminum— 
one-third lighter than copper! 


Twice as easy to handle —To reduce fatigue and increase 
job efficiency. 

Extremely flexible — Can be looped into a small circle with 
thumb and forefinger. 


Tough GRS rubber or Neoprene jacket 


acids, sunlight and heat. 


Resists abrasion, 


Simple connections — Takes good mechanical and soldered 
connections — either aluminum to aluminum or aluminum to 
old copper cable. 


Saves money—The favorable price of aluminum, when 
compared to copper, provides important economies. 


Install aluminum whip-leads now! Until your copper cables come 
up for replacement, your existing copper lines can easily be 
equipped with light, flexible aluminum whip-leads by means of 
simple mechanical connections Weldors can tell the difference 
immediately! And as your copper cables are ready for replace 
ment, you can take full advantage of aluminum for the entire line 

For complete information on new aluminum welding cable, 
contact your welding equipment manufacturer or your nearby 
welding supply distributor. Aluminum welding cable is produced 


Whip-lead of Kaiser Aluminum welding cable with Twecotong Al-300 
forged aluminum electrode holder and Tweco Me-Con connector by 
Tweco Products, Wichita, Kansas 


for equipment manufacturers by Kaiser Aluminum at the com- 


pany’s Newark, Ohio wire and cable mill 


Kaiser Aluminum is a leading producer of electrical conductor 
for transmission, distribution and service drop lines. In addition, 
Kaiser Aluminum produces building wire and other aluminum 
conductor products for industry 


At your request, we will be glad to send you our informative 
folder, “New Advantages in Arc Welding Cable with Aluminum 
Welding Cable.” Write to Kaiser Aluminum & Chemical Sales, 
Inc., Executive Office, Kuiser Building, Oakland 12, California; 
General Sales Office, Palmolive Building, Chicago 11, Illinois. 


Aluminum 


See “THE KAISER ALUMINUM HOUR.” Alterncte Tuesdays, NBC Network. Consult your local TV listing 
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prepared by VernL. Oldham 


Printed copies of patents may be obtained for 25< from the Commissioner of Patents, Washington, D. C. 


He_mer —-Charles 

Jones, Cincinnati, Ohio 

This novel welder's helmet has, as a 
special feature therein, the provision of a 
spark guard member secured to a head 
ring of the unit. The spark guard is 
adapted to fill the space between the head 
ring and the shield provided above the 
eyes of a person wearing the shield. This 
guard thus catches any sparks entering 
the upper portion of the helmet above the 
welder’s eyes when the shield is opera- 
tively positioned 


Hottow Bovy 
George V. Woodling, Rocky River, Ohio 


2,760,707 Srup ELement 
George V. Woodling, Rocky River, 
Ohie 
In these patents, Woodling covers dif- 

ferent types of weldable elements, one of 
which has an end provided with outer and 
inner annular walls radially spaced from 
each other and defining an annular recess 
Flux means is positioned in the recess and 
a cap is provided for the recess and en- 
gages the walle to be positioned thereby. 
The second weldable element has an end 
provided with a flux receiving recess 
therein and a cap over such recess. Sepa- 
rate means extend beyond the cap on the 
weldable element and secure the cap to 
the element 


Anc Wetping 
Viewing Elder 
Herrick and William Wilson Herrick, 
Stamford, Conn 
This patented welder’s mask has elec- 
trical means for moving the eye shield 
of the mask to a closed position. Other 
cireuit means are provided so that the 
closing of the eye shield ia a prerequisite 
to the closing of the welding circuit so as 
to insure protection of the welder’s eyes 
before welding action commences 


2,761,047—Jointna ALUMINUM AND ALv- 
minum vo Trranium 
vantum L. Meredith, 
Norwalk, Calif., assignor to North 
American Aviation, Ine 
This process comprises placing the spe- 
cial metals to be welded in abutting rela- 
tionship and playing an inert-gas heating 
are over surface areas adjacent such abut- 
ted portions of the metals to heat them to 
temperatures below the fusion tempera- 
tures of aluminum and/or titanium. Then 
an aluminum-base filler metal is added to 
the abutting joint edges so that such filler 
metal is brazed to the titanium metal and 
welded to the aluminum metal 
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2,761,049--Waren CooLten St6oma Guipg 
Tuse—Thomas Mek lrath and Arthur 
P. Scheller, Chatham, N. J., assignors to 
Union Carbide and Carbon Corp., a 
corporation of New York 
This patented tube is for use in inert- 
gas-shielded metal-arc welding action. 
The tube has special cooling means pro- 
vided in association therewith 


or ann a Feep Drive 
rok THE REGULATION OF THE SPARK 
Gap IN Metat-WorkinG Macuines 
Carl Ballhausen, Krefeld, Germany, 
assignor to Deutsche Edelstahlwerke 
Aktiengesellschaft, Krefeld, Germany. 
This patent relates to the regulation of 
the narrow spark gap between an electrode 
and a metal workpiece in metal-working 
apparatus wherein such workpieces can be 
worked with removal or corrosion of ma- 
terial by sparking between the electrode 
and the workpiece. The control method 
comprises operating a unidirectional rota- 
tion electric motor in driving relation with 
a mechanical reversing drive for the elec- 
trode and controlling the reversing drive 
by a relay. The relay in one position is 
connected across the spark gap and in the 
other position to a source of constant com- 
parison voltage so that the drive is ren- 
dered inoperative when the spark and 
comparison voltages are equal but which 
feeds the electrode to narrow or open the 
gap when one or the other of the voltages 
predominates. 


Gouagina Too. 
Rene D. Wasserman, Stamford, Conn., 
assignor to Eutectic Welding Alloys 
Corp., New York, N. Y., a corporation 
of New York 
This patent relates to a fluxing and 
ionizatio.. producing composition for use 
in electric-arc flame surfacing and finish- 
ing applications. The composition com- 
prises specified proportions of ferrous car- 
bonate, graphite and zircon. Silicate- 
containing materials, cyrtolite, cellulose 
and manganese also are present in the 
composition 


2,761,800-——Mernop or Formina P-N 
Junctions in N-Tyre Germanium 
Norman H. Ditrick, East Orange, N. J., 
assignor to Radio Corporation of 
America, a corporation of Delaware 
This method relates to the fusing of an 

indium body to a surface portion of an 

n-type germanium body and it comprises 
placing an indium-zine body in contact 
with a germanium body and heating the 
surface portions thereof. The bodies have 
a fluxing material therebetween capable of 


Abstracts of Current Patents 


producing hydrochloric acid when heated 
The heating is at a temperature exceeding 
the melting point of the indium-zine body 
and above the decomposition temperature 
of the fluxing material 


2,761 Cas_e CouPrLine on 
Connection—-Robert H. Newell, Lyn- 
wood, Calif. 

Newell's welding cable connection com- 
prises the combination of two aligned weld- 
ing cable ends, each composed of a plu 
rality of helical wound smaller cables 
The cables are composed of plurality of 
relatively finer strands and the cable ends 
are in telescoped engagement with each 
other to form a tangled mat composed of 
the finer strands extending in opposite 
directions Nuts are in threaded engage 
ment with opposite ends of the coupling 
and are adapted to compress the inter 
mingled finer strands into contact with 
each other to forma large area of contact 
between the cuble ends 


2,761,951—-INDICATING APPARATUS FOR 
Fiasn Wetping Macuines-—Hans Al- 
fred Schlatter and Emil Wegmann, 
Zollikon-Zurich, Switzerland, assignors 
to Firma H. A. Schlatter A. G., Zollikon- 
Zurich, Switzerland 
This patented indicating apparatus is 
for use with a flash welding machine and 
indicates the amount of movement of the 
carriage, carrying the article to be welded 
with relation to the frame support of the 
machine 


Frame—Luther D 
Totten, Long Beach, Calif 
Totten’s patented frame relates to ap 
paratus for axially aligning and flash or 
pressure welding the adjacent ends of two 
pipe sections or equivalent members 


Tip 

E.ecrroves—-Robert FE. Kerr, Detroit, 

Mich. 

Kerr's patented electrode includes a 
body portion having a bore therethrough 
and a replaceable tip with a bore therein 
communicating with the body bore to 
form a coolant chamber. A special O- 
ring seal is provided between the electrode 
body portion and the tip for providing a 
fluid tight seal between such members 
when secured together 


FoR WELDING 
Clifford M. Westfall, Homewood, I! 
assignor to Chicago Bridge & Iron Co 
a corporation of Illinois 
This patent is on welding apparatus for 
use on a generally horizontal joint between 
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Plant, Research Laboratories and World Keadquarters 


WELDING 


STRONGER 


ALLOYS 


EUTECROD 144 REMOVES CAST IRON WELD HEADACHES 


Eutectic’s research and consistent efforts to eliminate cast iron weld ° 
have produced two completely new welding rods, LutecRod 144FC Super and FutecRod 


144 Super, which promise to make cast 
iron repair routine. 


Repair of cast iron has always required 


considerable welding skill. The weldor of 
ten had to use a scraper to work out sand 
gas pockets, and porosities. Weldors found 


rods did 
sufficient density to 


that conventional welding not 


produce deposits of 


overcome these defects 

In the past, Eutectic’s research eased 
some of these difficulties. Now EutecRod 
144FC Super and EutecRod 144 Super 


inexperienced weldors to handle diverse cast iron repair 


144, the weldor can easily control the 


extremely dense weld deposits which are easily machinabk 


Blow holes, sand inclusions, and gas 


require fusion of the base metal and is 


repairing machining errors. They 
tensile strength is 50,000 psi. 


WORLD-WIDE EUTECTIC 
WELDING INSTITUTE CLASSES 


Eutectic’s growing world-wide program 


of service to industry continues with the 
introduction of Eutectic Welding Institute 
classes in Hawaii, New Zealand, and Aus 


tralia. The classes, which explain the new 
est techniques and applications of “Low 
Heat Input” welding, drew praise from 


weldors and leaders of industry 

Weld Savings Application Reports were 
particularly well-received by such indus 
tries as the government-owned airlines in 
Australia. Pioneered by Eutectic and pre- 
pared by Eutectic welding specialists, this 
report recommends improved welding 
practices for lowering production and 
maintenance Free reprints of thes« 
reports for various industries (TIS 2605) 
are available from Eutectic District Engi 
neers or from Technical Infor 
mation Service 


EUTEC-CHAMFERTRODE CUTS 
LABOR COSTS BY OVER 85% 


Removal of excess and old or defective 
weld metal is made casy with Eutec-Cham 
ferTrode. An owner of a fabricating com 


costs 


Eutectic’s 


pany successfully used Eutec-Chamfer 
Trode to dismantle and re-assemble a large 
order of scaffolding forms. With conven 
tional methods, half the forms would have 


been lost. With Eutec-ChamferTrode, the 


WAREHOUSE-SERVICE CENTERS IN ATLANTA, CHICAGO, DALLAS, BERKELEY, MONTREAL (QUEBEC 
EUTECTIC WELDING ALLOYS 


LEADING INDUSTRIAL AREAS «+ 


ipplied 
These rods are ideal for repair of breaks 
allow the welding 


IN CANADA 


*headaches” 


dispense with the scraper and permit even 

in all positions. With EutecRod 

molten filler metal. These new rods produce 

ind have good color match 

pockets are prevented. EutecRod 144 does not 
it the lowest possible base metal heat 

in Castings, building up mi ections, and 


of unusually thin sections. Ultimate 


forms were cut apart with minimum effort, 
no loss of forms, and no clean up or dress 
ing before re-welding. Labor costs were 
cut by over 85% 

Eutec-ChamferTrode for ferrous of 
non-ferrous metals has a special exother 
mic coating. It concentrates the force of 
the arc right at the point of application, 
yielding a highly efficient metal removing 
tool. Finishu is rarely necessary; an 
ideal surface is left for further operations. 


NINE MONTH WORK 
STOPPAGE PREVENTED 


AC 
coal mines $3,400 on 

12 foot diameter high 
test nickel iron spurring gear on the com 
panys only dryer had worn down 
teeth. Replace would have meant a 
nine month work stoppage 


Use of FutecTrode 
ly saved two Utah 
replacement parts. A 


recent 


ment 


omplicte 


Repai were made without any “down 
time with EutecTrode 680 AC-D6 In 
rebuilding the worn teeth to original size 
the weldor ran hort head kipping 
around and keeping the ting cool enough 
to touch at all times. No machining re 
quired 

EutecTrode 680 AC-DC is an all pur 
pose, corrosion resistant « trode that per 
mits deposits free from porositi« patter 


Welds ar leposited at 


peeds with least 


and under¢ 
highest possible 


of base metal heat, using lowest po 


tting 
amount 
ible 
amperag Ulitmate tensile strength is up 
to 120,000 psi 


“EUTECTIC’S” DR. BLANC 
SPEAKS ON BRAZING 


Dr. G. M. A. Blanc, of Eutectic’s Euro- 
pean research affiliate, rece poke on 
production brazing before the Internation 


al Welding 
Madrid 


Society's 19S¢ meeting in 


Dr. Blanc demonstrated that the total 
cost o7 an embl 1 ed by using a 
high quality filler metal, despite higher 
unit price, He i hed that brazing ts 
the best solution for diver ulacturing 
problems, fulfilling all technical and cost 
requirement Write for a free copy of 

Productivity by Brazing IiS 2635) 


OPERATING COSTS CUT 
FROM $1.10 TO 33c PER HOUR 


\ highway construction company found 
the protective pads attached to their trac 
tor grousers wearing down in | than 225 
operating hour As the best means of re 
ducing thi ostly wear, Fut Irode 10 
was selected An extreme! i to apply 

Frigid Ar coated electrode, it resists 
severe abrasive wear and give i lasting 
hardne with great corrosion resistance 


After using Fute 


found their tractor 


I roc 10), the 
pads in ex 


company 
ellent con 


dition after 530 operating hours and esti 
mated they ould receive at least 400 
more service hour Operating costs were 
reduced from $1.10 to 33 cents per hous 


EUTECTRODE 1851 CUTS 
“DOWNTIME” BY ONE-THIRD 


Continuous failure to prevent cracking 
of castings with conventional! iding ma 
terials led an eastern railroad to experi 
ment with EutecTrode 18‘ 

Repeatedly, Eutec Trode (451 has proved 
its great resistance t I Kil welding 
steel, iror opper alloy ta teel 
nickel and nickel alloys. It ipid deposi 
tion permits hig peed welding and pro 
du he we id It sche ul for 
dissimilar meta indd mul thicknesses 

Use of I rode 185! by the railroad 
produced a non-porous, high strength de 
posit. No cracking has o rred 


EUTECTIC WELDING ALLOYS 
AT POWER SHOW 


Visit Futectic’s Booth 214 at 
the Power Show, New York 
Coliseum, November 26-30, 


AND OTHER 


COMPANY OF CANADA, LTD. 


\ 
= 
= 
um 
ES 
be 


When welded aluminum must meet 
exacting standards...severe service 


Photo Courtesy of 
Graver Tank and Mfg. Co., Inc. 


ALUMINUM RODS and ELECTRODES 


The inert-gas-shielded-arc process made aluminum welding prac- 
tical but it takes Arcos quality in aluminum bare wire to assure 
you the most dependable results possible. Because no flux is used, 
the chemical analysis and cleanliness of the wire must be within 
exacting limits. Arcos’ long experience with weld metallurgy, plus 
rigid controls in manufacturing, guarantee this vital factor. Arcos 
aluminum wire is your best assurance of stronger, more ductile, 
more corrosion-resistant welds 


ARCOS CORPORATION, 1500 S. 50th St., Philadelphia 43, Pa. 
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upright plates. The apparatus comprises 
a pair of rollers having their peripheral 
surfaces inclined to the plate and having 
an edge in contact with the plate. A 
flexible endless belt is mounted tautly 
around the rollers and has one run thereof 
in contact with the plate for simultaneous 
movement of the belt with rotation of the 
rollers and relatively stationary contact 
between the contacting run of the belt and 
the plate. Other means are provided for 
feeding flux and welding wire to the joint 
just above the belt and still another mem 
ber is provided for traversing the belt 
along the plate. 


2,761,955 —ELecrnicaL Anc WELDING 
Roger W. Sholle, Lorain, Ohio, assignor 
to Gregory Industries, Inc., Detroit 
Mich., a corporation of Michigan 
A method of joining a first metal mem- 

ber to a second metal member is disclosed 
and all of the joining steps are performed 
from the same side of the metai members 
The method comprises bringing the mem 
bers into surface contact and placing the 
end of an electrode against the first mem 
ber after which the first member and elec 
trode are connected in series in an electric 
circuit to establish a flow of electrical cur- 
rent through the first member and the end 
of the electrode. Then the electrode is re- 
tracted to establish an electric arc. This 
are is maintained until the adjacent por- 
tions of the members are heated to molten 
temperature due to the heat of the are 
and the molten material becomes a part 
of the adjacent portions of the members 
Thereafter the flow of current is stopped 
to extinguish the are and allow the molten 
metal to solidify and complete a weld 
joining the members with the electrode 
maintained in a retracted position until 
the weld is completely solidified 


2,761,956—Avromatic ELecrric WELDER 
Stewart H. Potter, Sierra Madre, 
and James M. Nuding, Reseda, Calif., 
assignors to North American Aviation, 
Ine 
The patented apparatus is for electric 
are seam welding and the apparatus in- 
cludes an electrode, a welding circuit con 
nected to the electrode and a voltage sens- 
ing means to sense the are voltage between 
the electrode and a workpiece. Hydraulic 
means are connected to the electrode so as 
to maintain an essentially constant ar 
link between the electrode and the work 
piece as the electrode is moved with re 
spect to such workpiece 


2,761,957 Arc WELDING AND 
Toot Tuereror——Roger W Sholle 
Lorain, Ohio, assignor to Gregory In 
dustries, Inc., Detroit, Mich., a cor- 
poration of Michigan 
This patent is on a tool for electric ar 

spot welding of metallic workpieces and 

comprises a body, an electrode carrier 
slidably mounted in the body for holding 
an electrode, and a foot on the body for 
application to an exposed face of a work- 
piece. Yieldable means normally project 
the electrode carrier, and an electrode 
therein, beyond the foot so that when the 
foot is applied to the work the electrode ts 
pressed against the work. The electrode 
can be retracted with relation to the foot, 
and catch means are provided for holding 
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2,762,048—W ELDING HeL_mets—John 
Modin, Vancouver, British Columbia, 
Can 
This patented welding helmet has means 
therein for urging the visor to a closed 
position 


ELectTRI Ane 
Viewine He_mer—William Wilson Her- 
rick and James Elder Herrick, Stamford, 
Conn 
In this patented arc welding viewing 
mechanism, un shield is prov ided and a dark 
lens carrying member is provided in pivo 
tal relationship with the shield for move- 
ment to and from a viewing opening pro- 
vided therein 


2,762,193 —W Enp CLosureE MEANS 
FOR Rocket Morors Carl E. Johnson 
Verona, Pa issignor to Seale Co., 
Pittsburgh, Pa., a corporation of Penn 
sylvania 
This pate nted gas-generating device 

comprises a met il container open at one 
end and with a charge of ignitible gas gen 
erating material in the container An end 
closure is provided in the open end of the 
container, while a body of heat insulating 
material is provided in the container be- 
tween the end closure and the charge 
Such end closure has a part xtending awa‘ 
from the charge and welded to the con- 
tainer at a distance from the charge so 
that during welding the temperature of the 
container adjacent the end of the charge 
nearest said end closure is less than the 
ignition temperature of the charge 


InpuctTiON WELD 
ING Metruop Apparatus—Har 
wood E. Park, Venice, Calif., assignor 
of one-third to Gerald H. Peterson 
Santa Monica, Calif 
This patent relates to an induction 
heating apparatus for butt-welding two 
pieces ot me tal positioned in edge to edge 
relationship in a welding zone. The ap- 
paratus comprises an inductor extending 
only parallel! to the adjacent edge a of the 
pieces of met 1] adjacent the welding zone 
longitudinally thereof and means compris 
ing leads connect to each end of the indue- 
tor and a single conductor for high-fre 
queney current to energize the inductor 
with high-frequency current to create al 
ternating loops of magnetic flux about the 
inductor and to induce eddy currents in 
the edges of the metal pieces parallel 
thereto. Laminated ferromagnetic means 
are provided to extend around three sides 
of the inductor away from the welding 
zone and with pairs of poles being directed 
toward the zone on the fourth side of the 
inductor The gap het wee n the pole is 
substantially greater than the sum of the 
gaps between the individual poles and the 
metal in the welding zone to cause the 
flux loops to link with the edge portions of 
the two pieces of metal in the zone to 
create eddy currents in such edge portions 
The ferromagnetic means has grains 
therein insulated from each other by high 
temperature resistant silicon dioxide in 
sulation 


anp Rou As 
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How to get trouble-free service from 
welded stainless equipment 


Job Report Courtesy of 
Superior Welding Co., Decatur, iil 


STAINLESS ELECTRODES 


This heater or calandria section of a finish evaporator used in the 
food and chemical industries is made of Type 316 stainless plate 
Equipment such as this must resist the corrosive attack of the acids 
in the liquids being processed. ARCOS Chromend KMo (Type 
316) Electrodes were selected because of their known ability to 
produce sound weld metal that defies the destructi tion of 
sulphuric, acetic, and similar organic aci trouble-free weld 
metal —easily deposited—use ARCOS Ele 


ARCOS CORPORATION, 1500 S. 50th St 
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Hankin, Holland, Ohio, assignor to The 
Etna Machine Co., Toledo, Ohio, a cor- 
poration of Ohio 
Hankin'’s patent relates to an electrode 

and roll assembly for tube mills and it 
comprises a transformer casing that is 
traversed by the to be seamed. A 
transformer is provided on this casing and 
a pair of welding electrodes are connected 
to the transformer for movement there- 
with. Other means are provided for ad- 
justing the transformer casing to alter the 
position of the directions 
longitudinally, vertically and laterally rela- 
tive to the tube. Three adjustable pres- 
sure rolle are also provided in the appara- 
tus and are adjustably positioned therein 
for engaging the tube blank 


tube 


electrodes in 


2,762,004 Mernoo or Maine 
Wetvep Joint Jesse Thomas, Louis- 
ville, Ky., aseignor to Reynolds Metals 


Co., Louisville, Ky., a corporation of 
Delaware 

Thomas's method of joining tubes re- 
having enlarged diameter 


internal shoulders 


lates to those 
end bores to provide 
and the method inserting a 
having electrically 
conducting surface into the tubes and with 
the ende of the being exteriorly 
Deformable gaskets are placed 
shoulders 


COM prises 
sleeve a cerame note 
sleeve 
tapered 


into the tubes adjacent to the 


and the tubes are compressed together into 
end abutting engagement for forcing the 
gaskets into the 
the ends of the 


tapered around 


sleeve, Simultaneously 


HOT 
ROLLED 
PLATES 


for worn truck bottoms. 
skips, chutes and hopperas 


11%-13%% % MANGANESE-NICKEL STEEL 


2 N. J. RAILROAD AVE 


the abutting ends of the tubes are flash 


welded together. 


Device Jan An- 
thonie Van Bergen, Findhoven, Nether- 
lands, assignor to Hartford National 
Bank and Trust Co., Hartford, Conn., a 
trustee 
This patented welding device comprises 
at least two Z-shaped welding rod holders 
having welding rods therein. Means are 
provided for automatically replacing one 
of the welding rods in contact with the 
workpiece with the other of the welding 
rods after the one welding rod has been 
consumed to a given length. Special 
guide members complete this patented 
welding device. 


2,763,057--Co_p Pressure oF 
Merat Fou-—-Verne Clair, Jr., Levit- 
town, N. Y., assignor to Koldweld Corp., 
New York, N. Y., a corporation of New 
York 
This patent is on a method of welding a 
plurality of relatively thin metal members 
of cold pressure weldable material having 
a thickness of 0.030 in. 
and the method comprises superimposing 
the members with the portions to be 
joined in contacting relation and an in- 
denting pressure is applied to a plurality 
of substantially identical uniformly spaced 
welding areas Upon one face of the con- 
tacting portions. This pressure is 80 ap- 
plied to these 
duce a solid phase welding bond and to de- 


less than about 


» special areas so as to pro- 


NEAREST DISTRIBUTOR 
UPON REQUEST 


Abstracts of Current Patents 


form the welded portions of the members 
into a uniformly crinkled shape of in- 
creased mechanical strength. 


2,763,058-— Process or PropucinG STee.- 
Avuminum Bi-Mertat Sraip—William 
E. McCullough and Wilbur E. Wyatt, 
Detroit, Mich., assignors to Bohn Alu- 
minum and Brass Corp. 

This patent relates to a process of pro- 
ducing a bi-metal strip of steel and alumi- 
num alloy suitable for being subsequent!) 
fabricated into bearings. The 
comprises placing two strips in a protec- 
tive atmosphere and bringing the heated 
strips together with the strip of aluminum 
alloy being in contact with a nickel plated 
side of a steel strip. The two heated 
strips are bonded together by pressure 
which causes a reduction of between 33 
to 40% in the thickness of the aluminum 
alloy strip 


prot ess 


Arc WELDING 
Harold J. Graham, Highland Park 
Mich., assignor to Graham Manufac 
turing Corp., Detroit, Mich., a corpora- 
tion of Michigan 
Graham’s patent relates to means for 
controlling a welding tool which has spac 
ing means for establishing an initial gap 
between the two workpieces to be welded 
and electric 
them upon receiving a seating impulse A 
normally open welding circuit is provided 
and includes the gap between the work- 
pieces, and current supply means are 
provided for discharging thi sugh this gap 
A normally deenergized ionizing circuit 
supplies high frequency energy to the gap 
while a normally open seating circuit sup 
plies seating impulses to the motor means 
The apparatus also includes a control cir- 
cuit that has timing relay means for first 
closing the welding circuit and then ener- 
gizing the ionization circuit and then clos 
ing the seating circuit to actuate the motor 
means by providing a seating impuls« 
therefor. The control circuit finally 
connects its own energy supply for reset- 
ting of the device. 


motor means for contacting 


dis- 


and Robert 


2,763,756 
lace C. Rudd, Larchmont, 


J. Stanton, Brooklyn, N. Y., assignors 
to Magnetic Heating Corp., New 
Rochelle, N. Y., a corporation of New 
York, 


This new method is for welding together 
two opposed edge portions of metal when 
the metal edges are longitudinally advan« 
ing from a spaced apart relation with an 
elongated V-shaped gap therebetween into 
abutting relation at the weld point. The 
metal is heated along the opposed edg 
high-frequency 
induction action characterized in that on 
each approaching edge a high-frequenc) 
heating current is maintained following 
and closely confined to a path extending 
from a starting point adjacent the edg 
on its upper surface, along adjacent such 
edge for a substantial distance, then down 
across the edge surface to the under sur- 
face near the edge and then back along 
such edge to such under surface to a point 
thereon under the starting point. Finally 


surfaces by electromatic 


such current flows up across the edge sur- 
These currents 


face to the starting point. 
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GREEN END 
PURETUNG 


BROWN END 
ZIRTUNG 


VELLOW END 


1% THORIATED 


2% THORIATED 


Announcing 


SYLVANIA 


Color Coded 


TUNGSTEN ELECTRODES 


V tor quick identification 
for safety and economy 


Now at no extra cost—all Sylvania Tungsten Electrodes 
are supplied with color coded ends. You can tell the type of 
rod at a glance, even if the carton has been lost or destroyed. 


Never again will you have to scrap used lengths of rod be- 
cause you can't identify them. And never again will you risk 
ruining a costly job because of using a wrong electrode. With 
Sylvania’s new color coding— you'll always know /or sure 
what rod you have in your electrode clamp! 


Add to color coding, the many other advantages of Sylvania 
Tungsten Electrodes . . . and you'll agree they're your best 
buy! Only Sylvania has the complete line—four types of elec- 
trode, each designed to do a specific job in shielded arc welding. 


Whether you use atomic hydrogen, helium or argon in your 
arc welding . . . you'll find that the four dependable Sylvania 
Tungsten Electrodes will meet almost any condition you may 
encounter. 


Sylvania Tungsten Electrodes are supplied with chemically 
cleaned or centerless ground finish. Order them in handy color 
coded packages of ten from your welding supplies distributor, 
For further information write to: 


SYLVANIA ELectric Propucts Inc. 
Tungsten & Chemica! Division 
Towanda, Pa 


Telewioion Atomic Energy: 
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RED END 


are maintained inductively with sufficient 
strength to heat the edges to welding tem- 
perature by positioning conductor por 
tions carrying high-frequency current 
along the desired current lines 


2,763,768 Wetoen Joint ann Meruow 
AND APPARATUS FOR PRODUCING BAME 
Ralph J. Coffey, York, Pa , aeeignor to 
American Chain & Cable Co., Ine 
Bridgeport, Conn., a corporation of New 
York 
This method relates to a method of pro 

ducing a welded joint having a cron se« 

tion on a plane perpendicular to the joint 
faces in which the interfaces between the 
parent metal not affected by heat and 

heat-affected metal intersect to make a 

hourglass figure The 

method comprises positioning slugs of 


substantially 


metal too large to enter the joint when 
cold on opposite sides of the joint parallel 
thereto, applying pressure to the slugs to 
force them into the joint, and simul 
taneously passing a welding current from 
one of the slugs to the other through the 
joint faces for welding action 


2,763,760 Resterance Wetoing Ap- 
panatus John J. Childe, Detroit, 
Mich., assignor to Ford Motor Co., 
Dearborn, Mich 
ware 
This new type of a resistance welding 

apparatus includes a welding transforme: 


a corporation of Del 


and a second transformer connected in 


series across an alternating current source 
Means shunt the second transformer to 
energize it for welding action, and an air 
valve solenoid is provided for closing the 
welding poutes Other circuit means con- 
nect a pilot light in the circuit so that it 
will glow if the welding transformer is ener- 
gized while the air valve solenoid is de- 
energized, 


APPARATUS AND 
Mernov Perry CC. Arnold, Chicago, 
aseignor to Chicago Bridge & 
Co., a corporation of Illinois 
This patented welding process is for 
use on an upstanding shell and includes the 
steps of holding the ends of a longitudinally 
extended strip to the ends of a horizontal 
area of the shell and deforming a portion 
of the strip toward the shell to press it to 
the shell regardiess of curvature and irreg- 
ularities in the shell. Then flux is placed 
on such deformed portion of the strip and 
the shell is horizontally traversed with the 
welding arc submerged under the flux 
provided 


2,763,771 Sinoie Puase An 
Weipver Harry J. Bichsel, hast Aurora, 
N. Y., assignor to Westinghouse Elec- 
trie Corp., Kast Pittsburgh, Pa., 
poration of Pennsylvania. 


a COr- 


This are-welding apparatus includes 
supply conductors connected to an alter- 


Sixty-three different compositions enable you to determine 


‘and control working temperatures from 113° to 2000” F. 


TEMPILSTIK®” marks on workpiece “say when” by 


melting at stated temperatures — plus or minus 
ALSO AVAILABLE IN LIQUID AND PELLET FORM 
DEPT. 
STATE TEMPERATURES OF INTEREST—PLEASE! 


“WELDING 
PELLETS 


SALES’® 


1%. 


WRITE 
FOR SAMPLE TEMPIL® 


Tempil -orporation 132 WEST 22ND 


nating current supply, load conductors for 
connection to the welding electrode and 
work, and a main rectifier circuit between 
the supply conductors and the load con- 
ductors for supplying direct current for 
welding under normal current conditions 
An auxiliary rectifier circuit is provided 
and the apparatus is characterized by such 
circuit having a reactor connected directly 
between the rectifier of that circuit and the 


load conductors 


2,763,811—Power Source ror Ar 
Wetoina—Clifton 8. Williams, Pitts- 
burgh, Pa., assignor to Westinghouse 
Electric Corp., East Pittsburgh, Pa., 
a corporation of Pennsylvania 


Williams’ are-welding apparatus com- 
prises a pair of conductors between which 
an are for welding is to be produced 4 
high-voltage low-power supply adequate 
to fire an are for welding, and a low- 
voltage high-power supply, 
which bas a magnitude at least equal to the 
potential across an arc and the power 
delivering ability being sufficient to main 
tain a welding are once it is fired and to 
produce adequate heat for 
Members are provided in the apparatus for 
connecting the high-voltage supply be- 
tween the conductors, and other means 
connect the low-voltage supply also be- 
tween the conductors for effecting the de- 
sired welding action 


the voltage of 


welding 


Available in 
these Temperatures (F.) 


113 


STREET, NEW YORK 11,N. Y. 
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cP 
= FOR ALL HEAT-DEPENDENT / / ; 
OPERATIONS 
e _ if 
175 436 1250 
1868 450 1300 
ts 200 4831380 
213 475 1400 4 
238 500 1500 
250 550 1550 
275 650 1650 
i 288 700 1700 
of 300 750 1750 
313 800 1800 
325 650 1850 
~ 338 900 1900 
350 950 1950 


STAINLESS STEEL WELDING WIRE.. 


Spooled...iayer wound to 
assure a smooth, even feed. 
Sizes: .035"’, .045'", 
and diameters. 

Coiled... layer wound on rims 
for submerged arc welding. 
Sizes: Yis'’, %2'', 

Cut Lengths .. . straightened and 
cut wire furnished in 36°’ 
lengths for inert arc and 
gas welding. 

Sizes: .035"’, .045°', 


and diameters. 


CORPORATION 


WELDING WIRE 


best on-the-job performance 


pewalley welding wire is a product 
of two factors—years of experience 
in the welding industry combined with 
the best wire mill drawing practices. 
The result is clean welding wire with 
the proper finish, temper, diameter 
tolerance and chemical analysis. It's 
a wire that produces the highest qual- 
ity welds continuously — with an easy, 
sure feed and a constant, smooth arc. 


See your distributor or write Drawalloy 
Corporation, Lincoln Highway at Alloy 
Street, York 13, Pennsylvania 


WEAR-O-MATIC HARD-FACING WIRE... 
Coiled . . . precision drawn for perfect round- 

ness to insure continuous, smooth feed CORPORATION 

with any automatic head. Available in The Wire Mill For The Welding Industry 


six Types for hard-facing applications. YORK, PENNSYLVANIA 
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NEW RESEARCH 
LABORATORIES 


Pictured above is the modern entrance 
to the new research laboratories of 
National Carbon Co., a division of 
Union Carbide and Carbon Corp., 
Parma, Ohio. The new laboratory, 
which was officially dedicated on 
September 18th, contains approxi- 
mately 175,000 sq ft of floor space 
and is located near the center of a 
126-acre plot on Snow Road in Sub- 
urban Cleveland 


Saginaw Welding Incorporates 


Saginaw Welding Supply Co. of 
Saginaw, Mich., was formed Apr. 1, 
1942, as a partnership owned by James 
N. Aleock and his wife, Rose J. Aleock. 
On Sept. 1, 1956, a $100,000 corpora- 
tion was formed. The new officers are: 
James N. Alcock, president; Robert 
P. Gehring, vice-president; and Rose 
J. Aleock, secretary-treasurer. 

Mr. Gehring was brought into the 


Robert P. Gehring 
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firm to expand the company’s opera- 
tion in automatic welding. He was 
formerly connected with Westinghouse 
Electric Corp. and with Cayuga Ma- 
chine & Fabricating Co., Inc. Also, 
he has been a very active member of the 
American We.pina Society. In 1952 
53, he was chairman of Niagara Frontier 
Section. 

Saginaw Welding Supply Co. is a 
distributor for many leading firms and 
represents many of the nation’s lead- 
ing manufacturers of welding accessories 
industri! and safety supplies 

Mr. Alcock is also vice-president and 
treasurer of Wolverine Gas Products, 
Inc., of Saginaw, Mich. Wolverine is 
Saginaw’s only manufacturer of indus- 
trial gas, such as oxygen, acetylene and 
nitrogen. 


Fifth Expansion for All-State 


All-State Welding Alloys Co., Ine., 
has announced completion of the com- 
pany’s fifth expansion of its White 
Plains, N. Y., center for research, de- 
velopment and manufacture of alloys 
and fluxes for the welding shop or de- 
partment. Previous expansions were 
in 1947, 1950, 1951 and 1953 

It is estimated that the 1956 building 


AT ALL-STATE OPEN HOUSE 


J. H. Grimsey, president, White Plains 
Chamber of Commerce, congratulates 
Tom Nast, president, All-State Weld- 
ing Alloys Co., Inc., at Open House 
celebrating completion of company’s 
fifth expansion program. Leff to 
right: J. C. Bailey, Civic and Business 
Federation of White Plains; D. J. 
Mastelion, County Trust Co.; Mr. Hast, 
D. Cruikshank, Consolidated Edison; 
Mr. Grimsey; R. H. Mandel, All-State; 
R. Wilson, Air Reduction; and K. V. Lutz, 
All-State 


News of the Industry 


program has added a third to the 
company’s capacity 

Additional construction is now in the 
planning stage. It will be primarily 
to double or better capacity for ex- 
truded alloys to weld aluminum and to 
multiply facilities for flux-coating 
bronze. 


Wagner Mfg. Co. Renamed 
Lenco, Inc. 


In order to avoid firm-name confu- 
sion, Paul J. Leonard, president of the 
Wagner Manufacturing Co., Inc., of 
Jackson, Mo., manufacturers of welding 
accessories, announces that the board 
of directors has authorized changing the 
company name to Lenco, Inc., effective 
Sept. 1, 1956. 

Their trade name, Hi-Amp, has been 
granted registration rights and here- 
after will identify all welding acces- 
sories manufactured by the Company. 
Wagner Manufacturing Co., Inc., was 
founded in 1948. There has been no 
change in management personnel. 


COMING 
EVENTS 


A Calendar of Welding Activity 


AWS National Meetings 

1957 Spring Meeting and Welding 
Show: 

April 8-12, Hotel Sheraton, Philadel- 
phia, Pa. 

April 9-11, Fifth Annual Welding 
Show, Convention Hall, Philade!l- 
phia, Pa. 

NWSA Zone Meetings 

Southeastern Zone Meeting: 

December 3-4, Dinkler-Tutwiler Ho- 
tel, Birmingham, Ala. 

Southwestern Zone Meeting: 

December 6-7, Statler-Hilton Hotel, 
Dallas, Texas. 

Midwest Conference 

Jan 30-31, 1957, Midwest Welding 
Conference, Armour Research 
Foundation of Illinois Institute of 
Technology, Chicago, Il. 
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New X-ray Film 


B gives greater detail with usual exposure times 


x 


4 


Kodak 
Industrial 

X-ray Film, 
Type AA 


Read what the new Kodak Now your x-ray dealer can supply you with this 
industrial X-ray Film, new X-Tay film that vives you ure atl inecrca ed peed 
Type AA, will do for you. This gives you the opportunity of using reduced 
PI 
kilovoltage to obtain greater radiographic contrast 

¢ Reduces exposure time—speeds up and easier readability with established « xposure tine 

routine examinatiol 

| @ Provides increased radiographic sen And in addition to ranging up to more than double 


sit t through hieher densiti the speed this new film retains the fine ensitivit 
with established exposure and pro characteristics which have made Kodak | pr \ 
essing technics 


the most widely used x-ray film in industry 


@ (rive reater subject contrast, more 
' Kodak Industrial X-ray Film, Iype AA ill 
deta ind easier readability when 
established exposure times are used save you time. It can produce fines ork, Get in 
with reduced kilovoltage touch wit! our x-ray dealer or Kodak ‘lechnical 
@ Shorten processing cle with exist Repre scntative and sec how 


@® Reduces the possibility of pressure 


desensitization under hop condi EASTMAN KODAK COMPANY 
tions of use X-ray Division 
Rochester 4, N. Y. 
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Westinghouse Names Three to 
Arc-Welding Post 


The appointment of Fred J. Purdy 
as sales manager of Westinghouse Elec- 
trie Corp.'s are-welding department at 
Buffalo, N. Y., has recently been an- 
nounced. Mr. Purdy sueceeds A. J. 


Hendry, who is now sales manager for 
the standard control division in Beaver, 
Pa. 

Mr. Purdy graduated from Bowdoin 
College in 1932, and attended Harvard 
Business School and the Boston Uni- 


ae 
versity Law School. In 1952 he was 
appointed New England regional man- 
of welding prod- 
ucts, and in 1954 became section man- 
ager ol welding machine sales, He is a 
member of the American WeLpine 
Succeeding Mr, 


ager a8 supervisor 


Purdy as section 
manager of welding machine sales is 
D. L. Maus, who had held a welding 
sales post in the Philadelphia area since 
1053. Mr. Maus has been with West- 
inghouae since 1947 

Also announced was the appoint- 
ment of John H. Glass, Jr., as purchas- 
ing agent for the welding department. 
A graduate of St. Lawrence University 
and the Harvard Business School, he 
has been with the purchasing depart- 
ment of the Westinghouse air condi- 
tioning division since 1954. 


G.E. Tube Department 
Fills Key Positions 


General Electric Power Tube De- 
partment has established six key posi- 
tions in the manufacturing section of 
the Schenectady tube plant, announced 
LD, C, Seott, manager of manufacturing 
for the department 

Appointed to fill the positions are: 
Walter H. Beers 
and storage tube manufacturing; Bruce 
E. Belnap, manager of metal tube, 
tank rectifier and tube parts; John H. 
Goodrich, manager of quality control; 
Arthur A. Kehrer, manager of power 


manager of camera 


rectifier equipment; Robert Ek. Steward, 
manager of equipment engineering and 
facilities; and Hugh FE. Thomson, man- 
ager of klystron and traveling wave tube 
manufacturing. 


Nelson Announces 
Appointments 


Appointments of Raymond C. Scheel 
as branch manager for the New York- 
New England area, and of Alex M. 
Oleair as branch manager for the Phila- 
delphia-Baltimore-Washington area are 
announced by the Nelson Stud Welding 
Division of Gregory Industries, Ine., 
Lorain, Ohio. 

Mr. Scheel has been field engineer 
in the New York area for the past six 
years, while Mr. Oleair has been field 
engineer in the Philadelphia region for 
the past 4 years. 


Ray M. Lueas, field engineer in the 
Denver area, has been named branch 
manager and assigned additional re- 
sponsibility for distributor relations in 
the Rocky Mountain states. 


Karp & Lesser Form 
New Company 


Daniel 8. Karp and John 
formerly chief executive officers of Karp 
Metal Products Co., Brooklyn, an- 
nounce the formation of Karp, Lesser 
& Co., Ine., serving as engineering and 
management consultants to the preci- 
sion sheet metal fabrication field and 
allied industries. The new firm’s offices 


Lesser, 


are located at 60 EF. 42nd St., New 

Mr. Lesser is a member of the Ameri- 
CAN WELDING Sociery. 


INTERNATIONAL 


WELDING NEWS 


Commission VIil-— 
Hygiene and Safety 
By H. F. Reinhard 


Commission VIIIT—Hygiene and 
Safety, of the International Institute of 
Welding, has as its objective the deter- 
mination of true facts with regard to 
health, safety and fire hazards in weld- 
ing and allied processes, and the de- 
velopment of recommendations on prin- 
ciples and methods of protection. 

Hazards that Commission VIII has 
studied to date include: 


metals welded upon 
fluxes and metal 


Welding fumes 

Welding fumes 
coatings 

Nitrie oxides 

Hazards in the use of radioactive iso- 
topes, i.e., cobalt 60 

Eye protection 

Electric shock hazards 

Inert-gas-shielded are welding—spe- 
cial hazards 


The experience and thinking of the 
American welding industry on the above 
subjects has been supplied in detail to 
the members of Commission VIII and it 
is interesting and pleasing to note that 
the Commission’s conclusions are in 
agreement in all essential points. 

Currently being developed is a hand- 
book on “Safety in Electric and Gas 
Welding and Cutting Operations.” A 
first draft of the handbook has been pre- 
pared and was discussed in some detail 


H. F. Reinhard i# the official American delegate 
on Commission VIII of the International Institute 


of Welding 


News of the Industry 


at the meeting of ITW in Madrid earlier 
this year. It is a rather voluminous 
document, consisting of 77 typewritten 
pages—single spaced. In the prepara- 
tion of the draft, one of the principal 
references Was American Standard 
749.1 “Safety in Electric and Gas Weld- 
ing and Cutting Operations,”’ developed 
under American Standards Associations 
Sectional Committee Procedure with 
the American Welding Society as the 
sponsor body. Much work must still 
be done in preparing the American in- 
dustry’s comments on this proposed 
IIW handbook. It is anticipated that 
the help of the members of the AWS 
Committee on Safety Recommendations 
will be solicited. 

A number of other items are under 
consideration by Commission VIII but 
work on them has not progressed suf- 
ficiently to permit any comment in this 
report. 

The American welding industry has, 
from its beginning, deemed it important 
to develop and disseminate authoritative 
information on such hazards as may 
exist in connection with its products 
and their use. It is important that 
people not be injured or property de- 
stroyed. In addition, erroneous infor- 
mation often unwarranted 
restrictions, 

Since information on hazards in weld- 
ing is being developed at an interna- 
tional level, we should contribut« 
our know-how. It will all add up to 
increased safety with attendant moral 
and financial advantages to the welding 
industry in all countries. 


leads to 
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Harnischfeger Forms 
Chilean Company 


A complete line of welding electrodes 
are now manufactured in Santiago, 
Chile, by a new company be ing i rmed 
with joint ownership by A. Montero y 
Cia. 8. A. and Harnisechfeger Interna- 
tional Corp. The new firm has been 
licensed by Harnischfeger Export Corp 

A complete ly new factory was 
erected for the manufacture of the P&H 
electrode line All chemicals for elec- 


trode manufacture are purchased direct 
from P&H 

Distribution of the Chilean produced 
electrodes will be made through P&H 
electrode distributors in other Latin 


American countries 


Rotary-Disk Contactor with ¢ F. Braun & Co. for the Tide- 


The largest 


rotary-disk contact 


process will stand « 


completed. Inside 


shaft-mount« d 


concentric rings 


[wo new shipment records were at 
tained in August The month repre- 
sented a new peak for a ingle thirty 
day period, with nearly $6! million 
in machine hipped 

In addition, shipments for the first S 
months of 1956, 343 mullion, represent 
more than all of the dollar volume rm 
corded in 1955 At this point in the 

The iriable ayy rotor operates at year, equipment hipped tands 60"; 
65 to 200 rpm and must be statu ahead of 1950 

‘ivy and dynan halanced so that As for new orders received, more than 

total indicated runout does not exceed $5 million were placed on the books of 

0.032 in members during August This is the 4th 


The econtaetor 


struction, is be 
Limna-Hamilton 


( 


disks 


f allewelded con month tl ear that this high figure in 
built by Baldwin new business has been reached, Thirty- 
orp inder contract 


water Oil Co (iter welding 18 com- 
built, this 60-in nleted, the structure will be stress re- 
rr for an oil refining lieved at 1100° I 


the vessel will whirl 


er 60 ft tall when 


which match the Resistance Welding Equipment 
Mes Activity Remains High 


The regular statistical reports ol the 
Resistance Welder Man ifacturers’ As- 


sociation during 1956 have continually 
shown tremendous increases in both 
new hipments The 
August compilation no exception in 


this picture of eontimuou high level of 
if 


acti 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 


of the NATIONAL CARBIDE supplier necrest you. 


National Carbide Company 
GENERAL OFFICES; 150 EAST 42ND STREET, NEW YORK 17, NLY 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 


NoveMBER 1956 
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For Years 


H!I-AMP 


has been FIRST with 
every important ad- 
vancement made in 


ELECTRODE 
HOLDERS 


—no wonder then, that 
thousands of actual 
users have switched to 
HI-AMP — they quickly 
discovered, through ex- 
perience, that you can't 
beat a HI-AMP Elec- 
trode Holder, regard- 
less of model, when it 
comes right down to 
perfor- 
mance and economy in 
maintenance 


When ere you going te 
switch? Just ask any 
Welding Supply Dealer 
anywhere for PROOF of 
the above statement. 


LENCO. inc. 


(Formerly Wegner Mig. Co. inc.) 


JACKSON, MISSOURI 


a 


| 

HI-AMP 

| 


5 


Electrodes 
‘ Filler Rod 
— Ampco-Trode 10 


Ampco-Trode 160 
Ampco-Trode 200 
Ampco-Trode 250 
Ampco-Trede 300 


U. Pot. Off. 


Parts 
Last Longer 


use Ampco-Trode electrodes, They are 


cavitation-pitting, and corrosion. 


In some applications, Ampco-Trode 
service life 5000°% over other materials. 
apply Ampco-Trode by most any process — metal- 
are, carbon-arc, MIG, TIG, or submerged-arc. 


© 
&y 
& in a wide range of deposit hardnesses 
. to all forms of wear — sliding wear, 


Deposit 
Hardness 
Metollic- 


Carbon-Arc 


130-150 
150-170 
180-220 
230-270 
280-310 


| - AMPCO METAL, INC. 
(®@) DEPT. MILWAUKEE 46, WISCONSIN 


THE METAL WITHOUT AM EQUAL 


5 grades give you a wide range of 
“diamond-like” deposit hardne<ses 


You get an overlay with remarkably long life in 
severe metal-to-metal wear applications, when you 


available 
resistant 
erosion, 


increases 
You can 


Add extra life to bearings, bushings, sheaves, 
gears, pinions and many other parts. Stock all 
five grades of Ampco-Trode electrodes and have 
a variety of deposit hardnesses on hand. 


Deposit 
Mordness 
Inert-Gos 


160.190 
190-220 
250-280 
310-340 
350-380 
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overlaid with wear-resistant 


AMPCO-TRODE* 


seven million dollars in new equipment 
orders, or 70% more than last year, 
has been written during the first 8 
months of 1956. 


Manufacturing Division 
Formed by Wall Colmonoy 


Formation of the Walleo Manufactur- 
ing Division of Wall Colmonoy Corp., 
Detroit, has been announced recently. 
Formerly known as the Furnace Brazing 
Division, Walleo has facilities for de- 
sign, development and manufacture of 
brazed assemblies involving tubular, 
stamped and machined components 

Named general manager .f the new 
division is Frank R. Reynolds, a vice- 
president of the corporation since 1955. 


Welding and Cutting Exhibition 
to Be Held in Germany in 1957 


The greatest welding engineering ex- 
hibition in Europe, the DVS Exhibition 
“Welding and Cutting” will take place 
from June 23 to July 3, 1957, on the 
exhibition site at Essen. This exhibi- 
tion will be larger and more important 
than those of 1952 and 1954. It will 
be launched under the heading of ‘‘Weld- 
ing in Production and Application.”’ 

The development and the present 
position of welding will be shown as 
well as the trend of future research 
Within the framework of the exhibi- 
tion, manufacturers of welding plant 
and equipment will show the latest de- 
velopments and performances of their 
products. Practical demonstrations of 
such new plant and equipment and of 
welding and testing procedures having 
special interest will give opportunities 
for examination and comparison and 
create new ideas in the minds of the 
visiting experts from home and abroad 

An extensive display by users of 
welding equipment will add greatly to 
the interest of the exhibition. The ap- 
plication of welded construction and 
the use of materials with higher me- 
chanical properties results in more ef- 
ficient designs and reduced manufac- 
turing cost. This has been appreci- 
ated by industry and in consequence 
welding is being applied to an ever 
growing extent. The 1957 exhibition 
will give prominence to the possibilities 
of welding applications. 

The expert engineer and the man more 
interested in the commercial side will 
thus find a systematic and clear pic- 
ture of industrial practice 

Together with the Exhibition, from 
June 25th to 28th there will be the Great 
Congress of Welding Technique of the 
German Association of Welding Tech- 
nique which in its lectures, will deal 
with the “Improvement of Efficiency 
and Productivity through the Welding 
Technique.” From June 29th to July 
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CAST IRON 


CAN BE CUT WITH THE 


TORCH 


The three young winners of the Arizona State FFA Farm Welding Contest are 
shown with Steve Meehan, Phoenix Welding Supply Co., who presented the 
awards. Gail Deal, Phoenix, who won third place, is at left; Marion Brown, Roll, 
first place winner. Mr. Meehan; and Gene Patterson, Tolleson, second place 
winner. 


e THE ARCAIR TORCH is one 


6th the International Institute of farms in the state of Arizona. It has of the few ways to cut or gouge 
Welding will hold its annual congress done much to bring a better knowledge cast iron, other than slow chip- 
in Essen, which will be in conjune- of welding to the people of the state ping and grinding. It is widely 


used by municipalities and con- 
tractors for cutting cast iron 
pipe by owners of heavy ma- 


tion with a series of lectures ‘‘Metal- 
lurgy of Welding” and with sessions of 


the various working committees 
chinery for repair of transmis- 


Connector Distributorship 
Win Farm Welding Contest to G.E. 


sion and gear cases—cracks can 
be gouged and then welded 


Marion Brown, a member of the The General Electric Co.'s Welding 
‘ ) fe airin e- 
Antelope I FA ( hapter rece ived anew partie nt York Pu has hee n ap repeats 
Hobart 180 ted | distrihut th fects and removing excess metal 
obs are as winted onal dis 
Dar mp are we cer i first | n nationa tor ‘ on castings Che Arcair process 
place winner in the Farm Welding Con- Cam-lok neoprene insulated cable con- is not recommended for very 
test sponsored by the Phoenix Welding nector, according to a recent announce heavy sections, except by nicking 
Supply Co. ment and then breaking off metal by 
The contest was based on the stu- The new device will be sold through hammer blows 
dent’s understanding of farm machinery General Electric’s national network of 
design, repair and a piece of farm equip- welding distributors and direct sales WHEN USING ARCAIR car- 
ment built by the contestant, utilizing offices. It is a product of the Cam-lok bon-graphite electrodes, use very 
welding in its construction Division of Empire Products, Ine high current, slow forward 
Second place winner was Gene Pat- Cincinnati. Ohio —— and ream = 4 
or ore Sila m- 
terson, Tolleson future farmer who The Cam-lok connection method con- pecking motion ag tor 
ing under arc must be pushed 
received a Smith combination welding sists of crimping two brass connectors ; 
; , loose with electrode to avoid 
outhit including Dve oxvacetylene tanks. to the cable ends, drawing each con 
Third place went to Gail Deal of Phoe- nector into a neoprene sleeve, and then When using Arcair metal elec- 
nix Union who won a Stoody hard- vulcanizing each sleeve directly to the trodes, use highest possible cur- 
facing jig and up to $100 value in hard- cable insulation. When the connectors rent. No oscillation is necessary 
surfacing welding rod are jomed a shockproof, waterproof but slag must be cleaned after 
This annual contest is put on to pro- joint is reportedly produced, with a lock cut is made 
mote welding in the schools and on the that can be taken ipart instantly 


USING ONLY an electric arc 
and compressed air, the Arcair 
torch is simple to operate, and 
has countless other applications 


KAISER ALUMINUM 


Fastest growing integrated producer of aluminum offers excellent opportunities for qualified 


WELDING SPECIALIST 


Position: To edvise company personnel and cus- Qualifications: Must be « welder and have experi- 
of ence in welding aluminum end developing welding 
y we revel on @ nations tO ecvise M 

and assist salesmen with customers’ sluminum welding Dove mod resent internation on 
problems. Assist in developing new procenes ond all methods of welding sluminum. Seles personal- 
techniques with company research groups lavolves ity and writing end public speaking ability necessary 
preparation of technical manuals and data for field Engineering degree preferred, but its equivalent in 
wee. Location: Chicago experience acceptable 


in all industries—works on all 
metals. Write for details TO- 
DAY! 


ATCAIT Company 


431 S. Mt. Pleasant Strees 
Opportunity for rapid advan-ement i Lancaster, Ohio 


Involves travel 
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| 
| 
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stopping ot cutting action, 
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Salary commensurate with experience : Write 
for your FREE copy of Arcolv 
Please reply in full, stating age, education, bockground and experience to i r new “CASE HISTORY BOOK™) 


tee positive proof of Arcaly 
money-saving performance 


Personnel Procurement 


KAISER ALUMINUM & CHEMICAL SALES, INC. 
919 Ne. Michigan Avenue, Chicago 11, iilinois 


ntie 


SOLD BY WELDING SUPPLY DEALERS 


NOVEMBER 1956 Vews of the Industry 


WINNERS OF ANNUAL FARM WELDING AWARDS 

1177 


Hart Joins Valley Welding 


Robert A. Hart has been appointed 
secretary-treasurer and general 
ager of Valley Welding Supply, Ine 

Mr. Hart is a graduate of the Uni- 
versity of Wisconsin in business ad- 
ministration; has held responsible sales 
with a large 


management postions 


automobile manufacturer, and has 

had practical experience in the welding 

field. 
Valley 


expansion has resulted in the following 


Welding Supply's continued 


realignment of the functions of the of- 
William T. Hart, 
responsible for 


fieers of the company 
president and directly 
purchasing, etores, and trucking; 
win L. Hart, vice-president and sales 
manager; and Robert A. Hart, secre- 
tary-treasurer and general manager 


Coyne Made Director of 
Australian Firm 


Michael 
California Oxygen Co., 
California, has been made director in 
the four-million dollar Pacifie Oxygen 
('o., Ltd., of Melbourne, Australia 

The company, formed July 11th, will 
manufacture oxygen, acetylene and 
other industrial and medical gases, as 
well as a full range of accessories for 


Coyne, president, 


San Francisco, 


oxygen-acetylene and allied processes 
to be sold on an Australian-wide basis 


Goldsmith Honored 


Lester M, Goldsmith has been hon- 
ored by The Atlantie Refining Co. for 
the completion of forty years of service 
with the Company. 
ager of the Company’s Engineering and 
Construction Department, 

Dr. Goldsmith is well-known for his 
many engineering contributions to the 
advancement of the petroleum industry 
He successfully pioneered the applica- 
tion of electric welding in the construc- 
tion of pipe lines and ocean-going tank- 
ers. He engineered the development 
of the first high-pressure, high-tempera- 
ture, turbine electric steamship and was 
later responsible for the world’s first 
class of 3,000 deadweight ton super- 
tankers used in the oil industry, 

During World War II he served as an 
expert consultant to the War Depart- 
For his BCTV ICES, he received the 


He is general man- 


ment, 
U. 8. Army Exceptional Civilian Serv- 
ice Medal and the Presidential Cer- 
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Goldsmith is a 
WELDING 


tifieate of Merit. Dr. 
member of the AMERICAN 
Sociery. 


Strother Named Regional 
Manager 


John Strother of Coneord, Tenn., 
is now serving as regional manager for 
All-State Welding Alloys Co., Ine., 
in seven of the Kast South Central and 
South Atlantic States N. C., 
Tenn., Ky., Va. and W. Va.) 


John Strother 


Mr. Strother is responsible for sales 
and service to the users and distributors 
of All-State alloys and fluxes in his 
area. He will be the contact man for 
All-State’s metallurgical resources and 
experimental laboratory 

Mr. Strother received a C.F. degree 
from Poncelot Institute of Technology, 
Charlotte, N. C., in 1936 


Mayor Joins Thornton 


Effective Sept. 1, 1956, William 
Mayor joined the Thornton Co. of 
Cleveland, Ohio, as an estimator and 
Flocke 


engineering and 


assistant to Frank 
dent in charge of 
sales. The Thornton Co. is one of 
Cleveland's prominent steel and alloy 
fabricators of chemical processing and 
general industrial equipment. 

Mr. Mayor has been associated with 
the welding field since 1935. He started 
as a welder, then advanced to welding 
supervisor and for the past 10 years, 
has been in the Estimating Department 
of the Lewis Welding & Engineering 
Corp. of Bedford, Ohio During the 
last 4 years he has served as supervisor 


ICe-presi- 


Personnel 


William Mayor 


of the estimating and processing de- 
partment, 

He has been an active member of the 
AMERICAN WELDING Soctery since 
1938, a Board Member of the 
land Section since 1954, and is cur- 


rently the first vice-chairman 


( leve- 


Bailey Promoted by 
Harris Calorific 


Dana H. Bailey has 
director of new Products and Process 
Development by the Harris Calorific 
Co., Cleveland, Ohio, manufacturers of 
gas welding and cutting equipment 

A native of Wisconsin, M1 
graduate of the University of Minne 
Following 5 years as an associ 
Pennsylvania State 


been named 


Sailey is a 


sota. 
ate professor at 
College, he joined the Pfaudler Co. of 
Rochester, N. Y., a8 an experimental 
engineer. 


Dana H. Bailey 
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fi — PRECISION—the plus in pandjiris positioners! 


€; 
manipulators positioners weld-evators seamers head & tail stocks turning rolls 


PANDJIRIS WELDMENT CO. 


DESIGNERS AND MANUFACTURERS OF PRODUCTION WELDING EQUIPMENT 
5151 NORTHRUP AVE., ST. LOUIS 10, MO., U.S.A 


efficient positioning of all three 
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Extruded Brass Shapes 


for the name of the Titan 
supplier, office or agency near you 


METAL MANUFACTURING COMPANY 
Bellefonte, Pa, Offices & Agenciee in Principal Cities 


ha Industry since 


Personnel 


Two years later he became chief ce- 
sign engineer for the John R. R. Miles 
Welding Equipment Co. in Minneapo- 
lis, Minn., and then, chief engineer for 
the Sta Rite Products Co., Delavan, 
Wis., manufacturers of motor pumps 
and systems. 

Mr. Bailey came to Harris Calorific 
in 1945 as a project engineer. 


ELECTED TREASURER 


David H. Lyall has been elected treas- 
vrer of Air Reduction Co., Inc., suc- 
ceeding Howard H. Foster who has 
resigned. Mr. Lyall, with the com- 
pany for 21 years, became general 
auditor in 1944 and has been as- 
sistant controller since 1949. 


Lamont Appointed by 
Reid-Avery 


The Reid-Avery Co. announces the 
appointment of Wm. Lamont as the 
direct sales representative in the Buf- 
falo area. Mr. Lamont will cover the 
area consisting of western New York 
State and Ontario, Canada 

Previous to his association with the 
Reid-Avery Co., Mr. Lamont was the 
sales manager of Liquid Carbonic Corp. 
in the Buffalo area and president of De- 


Wm. Lamont 
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troit Industrial Welding Co. of Detroit, 
Mich. 

Mr. Lamont, has also been associated 
with Bird Gas Co. and National Cyl- 
inder Gas Co. of Detroit, Mich., and 
has had wide experience in various weld- 
ing applications. 


Nippes Wins Teaching Award 


Ernest F Nippes Professor of Metal 
lurgv, Rensselaer Polytechnic Insti- 
tute, Troy, N. Y., is the winner of the 
1956 $2000 Teaching Award, sponsored 
bv the American Society tor Vetals 

Selection of Dr. Nippes was made by 


Brazing and 
J. G. Waldron Braze Welding Rod Selection 


will continue to act as editor of this 
publication in addition to his new du 
ties An oversen eteran ol World SOLUTION: 
War II, Mr. Waldron brings well 
rounce ind di | ified experienct 


the fields of teaching personnel place 


Airco #22 Manganese Bronze Rod. 
A general purpose rod that should be 


ment counseling, selling and writing to in every welding shop where high 
his new positior \ University ol strength brazed joints are required. 
Wisconsin journalism major, Waldron Flows smoothly and produces sound 
has had stories published by Collier's joints on maintenance work when used 
{merican Magazine and Bluebook He with either Airco Marvel Flux or 

. native of Oconto Falls. Wis Airco High Test Liquid Flux. Airco 


#22 is also available with flux already 
coated on the rod to insure positive 


base metal protection 


OBITUARY Airco #20 Bronze Rod. Ideal for 
braze welding of steel, cast iron, malle- 

John Caluwaert able iron, copper, and dissimilar com- 
binations of these metals. Airco #20 

John Caluwaert ice-president, In is available as a pre-coated rod using 
dustrial Air Products Co., passed awa Hi-Test Flux. When this rod is pur- 
in New Orleans Monday evening, Sep chased bare, either Hi-Test or Marvel 
tember 24th Flux can be used for high strength 


Ernest F. Nippes 


welded joints 
Mr. Caluwaert had been active in J 


the welding industry during the great Airco #27 Low Fuming Bronze Rod. 
For the brazing or braze welding of 
steel, cast iron, or bronze. Low fuming 


special ards majority ol his nie lite and during 
the Board ol Trustees ol ASM 


thi period acquired a number of res 
Dr. Nippes is a native New Yorker : ' characteristics of this rod increase its 
1} B.S. de } ' ter’ friends who will sorely mourn his pass applications in restricted areas Recom- 
He received his ing mended fluxes for use with Airco #27 
degree and his Ph.D. degree from Rens- Services took place at St. Edmund's are Airco Hi-Test or Marvel Flux. Flux 
selaer Church. Oak Park. IIL. Saturday morn coated rods also available 
He has been a member of the metal- ing. September 20tl Brazing end Braze Welding Flux. 
lurgical engineering faculty of Rens- A good brazing flux cleans the joint, 
selaer since 1938, first as an instructor removes oxides created by heating, and 
in metallurgy, later as assistant profes picks up impurities in filler metal. 
F f Airco Hi-Test Flux, when properly 
sor and in 1954 as a full professor INSTRUCTIONS ; : 
Dr. Nippes is the author or coauthor applied, will accomplish these jobs. 
of numerous articles on welding. He FOR Send for this free catalog! 
member of ht tech: i] cietic You'll find here the finest rods and fluxes 
ember of mics BOC 
“her PROSPECTIVE AUTHORS for joining both ferrous and 
including the AMERICAN WELDING So- 


non-ferrous metals. Write 
Airco at address below 


CIETY 


Authors who plan to submit papers 


Waldron Promoted by for publication in Tae Wetnine 
Miller Electric JOURNAL are invited to send for a 


free copy of the hook let ‘Instrue 


The Miller Eleetrie Manufa turing 


Co. of Appleton, Wis., manufacturers tions and Suggestions for Authors 

of are and spot welder today an- All requests should be addressed to 
nounced the appomtment of 1G. Wal 

dron as advertising manage! Mr Editor Tue 
Waldron has been with Miller for the American Welding Society, 33 W 
past 3 vears a8 sales correspor lent and 


Oth St.. New York 18, N. Y 


managing editor of their 7000-circula- 


house organ, Memco Neu He 


Air Reduction Canada Limites 
tion 


NOVEMBER 1956 Personnel 118] 


& 
& 
an 
: im 


Metallizing Bibliography Released by the 
American Welding Society 


To many people the metallizing pro- 
cess is new or even unexplored. How- 
ever, the extent of its use in the past is 
indicated by the Metallizing Bibliogra- 
phy just published by the American 
Sociery. This is considered 
to be the most complete bibliography 
on metallizing ever to be published 
It contains 181 articles which have been 
published since 1915, each with annota- 
tion deseribing the contents. 

The items are grouped together undet 


the headings equipment, processes, 


applications, testing, theory, costs and 
miscellaneous. Thus it will serve as a 
reference to anyone interested in any 
phase of metallizing. The 68 publiea- 
tions in which these articles appeared 
are listed with their addresses so that 
copies of articles which are of interest 
may be obtained from the publishers. 

Copies of the Metallizing Bibliogra- 
phy can be purchased at $1.50 per 
copy from the American WELDING 
Socrery, 33 W. 39th St., New York I, 


Fundamentals of Brazing 


A report of research for the Army, 
bearing on fundamental problems of 
brazing, has been released for industry 
use through the Office of Technical Ser- 
vices, U, 8. Department of Commerce 

Fundamentals of Brazing. N. Bredzs 
and ©. T. Barnett, Armour Research 
Foundation for Frankford Arsenal, 
U.S. Army. 162 pages. $4.25. (Order 
PB 111697 from OTS, U. 8. Depart- 
ment of Commerce, Washington 25.) 
This final report of research between 
June 1953 and June 1954, the second 
year of a continuing project, describes 
two fundamental investigations. The 
first concerned causes and elimination 
of imperfections in brazed joints, with 
specific study of the wettability phe- 
nomenon and the mechanism involved, 
Among other results, a new phenomenon 
was observed which demonstrated the 
influence of oxygen through layers of 
molten pure and alloy-based silver on 
the wettability of steel surfaces. Sub- 
sequent tests indicated new possibili- 
ties for development of self-fluxing 
air-proof brazing alloys. The second 
study dealt with tensile-strength-joint 
thickness curves for pure silver and 
pure copper brazed in SAF 1020 steel 
and drill rod, During experiments with 
silver, it was indicated that in extremely 
thin joints the fracture strength of the 
filler metal can enter the region of 
brittle fracture. Investigation of ex- 
tremely thin copper brazed joints led to 
development of a new brazing method 
characterized by complete diffusion of 
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the filler metal into adjacent layers of 
the base metal. 


Liquid Rosin Flux 


A new 2-page technical bulletin giving 
a complete description, uses, properties 
and methods of application of Alpha 
Metals’ Inc. No. 100 liquid rosin flux 
(nonactivated), is now available. A 
helpful graph showing the concentration 
density relationship of No. 100 flux and 
Alpha’s No. 400 flux thinner is included 
in the bulletin 

This information will be of particular 
interest to those involved in the prob- 
lems of electrical, electronic and printed 
cireuit soldering 

Write for bulletin No. 1, Alpha 
Metals, Inc., 56 Water St., Jersey City 
N. J 


Resistance Welding 


Seiaky Bros., Inc., 4915 W. 67th 
St., Chicago, Lll., introduces Vol. 4 
No. 7 “Resistance Welding at Work,” 
covering the use of Sciaky resistance 
welding techniques to fabricate miter 
joint aluminum window frames at the 
Reynolds Metals Fabricating Divi- 
sion, Louisville, Ky 

Other sections of this bulletin itllus- 
trate and describe a sequence of opera- 
tion with this new fastening technique. 
Also discussed are material specifica- 


tions, machine settings, destruction 


testing, ete. 

For a more complete description of re- 
sistance welding aluminum miter joints 
at Reynolds, write direct to Depart- 


New Literature 


ment L-12 at the Chicago address for 
your free copy of Vol. 4, No. 7. 


Process Manual 


A new manual—52 pp., 4 x 7 in 
has just been published by All-Stat« 
Welding Alloys Co., Inc., 249-55 Fer- 
ris Ave., White Plains, N.Y. Its seop« 
is all methods of metal joinery usual 
to the welding shop plus cutting with- 
out oxygen. It covers work on alu- 
minum and aluminum alloys (inelud- 
ing joining aluminum to dissimilar 
metals), cast iron, copper and copper- 
bearing alloys, magnesium, Monel 
nickel, stainless steel, steel and zinc-hase 
die cast. 

Single copies are available to oper- 
ators... up to five copies to supply 
welder crews or training groups are 
available when requested by any com- 
pany or instructor... without charge o1 
obligation. Additional copies may he 
obtained for 10¢ each. Requests should 
be directed to the company or to any 
All-State distributor. 


Ampco Welding News 


The Third Quarter Issue of the Ampco 
Welding News, which is published by 
the Weldrod Department of Ampco 
Metal, Ine. presents several articles 
regarding specific products and their 
application, 

The feature article describes the role 
played by Ampeo-Trode 200 overlays 
and Ampco 16 bearings in the opera- 
tion of the Cheatham Dam _ gates 
Other articles describe the use of 
Ampco-Trode 10 spooled wire for fabri- 
cating Minesweeper manganese bronz 
hawse pipes; the fabrication of ex 
panding dies for sizing tanks; how drop 
hammer columns were rebuilt with 
Ampco-Trode 250; ete 

Free copies of this publication may be 
obtained by writing to Ampco Metal 
Inc., 1745 S. 38th St., Milwaukee 46 
Wis. 


Low-Alloy Welds 


The International Nickel Co. a 
nounces the availability of the 7-pag 
illustrated article entitled: “Some Dy 
namie Mechanical Properties of Heat- 
Treated Low-Alloy Weld Deposits 

Weld deposits of nickel-molybdenum- 
vanadium steel (AWS E1LOOL5-16) wer 
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studied and found to have excellent in cement and aggregate plants is told supply distributors and their salesmen 
ductility, and exceptional endurance in a brochure published recently by or from the factory Rankin Manu- 
limits under cycles of reversed stress Rankin Manufacturing Co., Alhambra facturing Co., Dept. R-2, 616 8. Mar- 
Subject includes the as-welded, stress- Calif., makers of “Ranite’’ hard sur- engo Ave., Alhambra, Calif 
relieved, annealed, and quenched and facing welding materials 
tempered conditions. Applicable where The brochure Cement and Aggre 
fatigue properties are important gate Plants Profit by Hardsurfacing ° . 
For a ge write nl Reader Serv- presents case studies of hard surfacing Grinding Wheels 
ice Section, The International Nickel izes and contains photographs of a 4 bulletin just released by American 
Co., Ine., New York 5, N. ¥ tual application kxamples shown Emery Wheel Works, Providence, R. L., 
nelude a gyratory crusher manth illustrates and d bes the company’s 
Surfacing Brochure wren res mill hammers, serew new break-resistant Duraflex reinforeed 
rits and others grin 
Effectiveness of hard surfacing in Rankin’s hard surfacing for cement These new whee heavily reinforced 
extending the life of equipment con- ind aggregate plant brochure, Form with strong fabric, bonded with resins 
tinually subjected to wear and impact 1500, may be obtained from welding ire made with a depressed center and, 
weording to manulacture ire intended 
particul for rough grinding, redue- 
ing hea eld indereutting and 
notching In foundries, the new wheel 


is very handy for cutting off gates and 


ilacture vi pleased to 
supply copie f the Dur iflex bulletin 
upon request Write to the above ad- 


dres 


Aluminum Color Code Chart 


chart identifying the Alumi- 
num Association color codes for alumi- 


iw illoys has been 


\luminum 


()} ecial interest to fabricators, the 


chart lO ind they respective 


! ere recently adopted 


Association for une 
nti It also de 
coding for 


Color Chart’ 


reference wall 


tion in a three-ring 


ind request to 
K ‘ \luminu & Chemical ( orp 
Consumer > 1) on, Room 1156, 
Calif 


The fraying of welding cable at the area where the cable connects to 
electrode holders has existed since the day arc-welding first began, and 
has wasted more man hours, more welding cable, and has necessitated 
more maintainance, than any other known factor 1924 Broadwa Oakland 


“CABLE-SPLINT” completely, efficiently, and inexpensively solves the fray 

ing problem by supporting the cable where it is stripped of its natural 

supporting jacket 

Driven down between the core wires and the jacket of the cable by light Oxidation-Resistant 
hammer blows the ‘‘CABLE-SPLINT” becomes a third member of the cable B 4 All 

By this new method it is the natural resilience of the cable jacket which razing oys 
tightly binds the supporting ““CABLE-SPLINT” to the core wires and solidly 3 ; 4) tine of 12 memes 
anchors it to the jacket. 


i larve senes ol investiga 
t eat the wid Harman 
he Laborat under the Dires 
tiv (jeorge H. Sistare and Allen 5 
MeDor | igh-temperatuie 
1} ibhieation is one 


e Welding Re 


CABLE -SPLINT™ is another exclusive feature of the “SHORTSTUB” Electrode Holder 
The reinforced cable end may be either camped or soldered to the “SHORTSTUSB Pv age ie opi hia be obtained at a 
according to common practice tact your local distribut write ter toll information dollar fro thie AwenticaNn WELDING 


SOCIETY St New York Is 
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Noncorrosive Solder Fluxes 


Noncorrosive, quick-wetting solder 
fluxes designed primarily for use on 
copper and copper base alloys are now 
being manufactured by Federated 
Metals Division of American Smelting 
and Refining Co. These new fluxes 
utilize safe-to-handle derivatives of the 


war-born chemical, hydrazine, and are 


known as Federated U-Series solder 


fluxes 

According to manufacturer, the H- 
Series fluxes promote solder spread 
over a wide range of temperatures more 
effectively than conventional zinc-am- 
monium chloride fluxes, reducing oxides 
to free metal as the temperature of the 
work is raised above 375° F. During 
the soldering operation the flux decom- 
poses and vaporizes, leaving essentially 
no residue 

For additional information regarding 
the use or supply of these new fluxes 
write to Solder Flux Sales, Federated 
Metals Division, American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. 


Bronze Welding Rods 


Air Reduction Sales Co. has 
announced three new extruded, heavy 
coated bronze oxyacetylene welding 
rods, especially designed for braze 
welding and welding malleable iron, 
cast iron, brass and bronze with dirty, 
oily or greasy surfaces. Three types 
are available: Airco No. 20 bronze rod 
for general braze welding and welding; 
Aireo No, 22 manganese bronze rod for 
high strength welds; and Aireo No, 27 
low-fuming bronze rod 

These new extruded rods are made in 
four diameters—'/, in., in., in, 
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(36 in. long) and */ in. (18 in. long). 

Airco 20, 22, and 27 are also available 
with a dipped coating for clean produc- 
tion work, 

Additional information may be ob- 
tained by writing Air Reduction Sales 
Co., a division of Air Reduction Co., 
Inc., 150 E. 42nd St., New York 17, 
N. Y. 


New A-C D-C Arc Welder 


Hobart Brothers Co. announces the 
introduction of an ac d-c and inert-gas 
are welder, 

The welder is rated 200 amp, 40 volts 
and has a current range of 10 to 300 
amp, ac or de. 

Features include new case with easily 


removable side panels, recessed control 
panel and selector switeh which permits 
operator to choose a-c, d-c straight, or 
d-c reverse welding current. It also 
has a magnetic contactor and removable 
rheostat for remote control at no extra 
cost. 

For more information write Hobart 
Brothers Co., Troy, Ohio. 


lron-Powder Electrode 


A new iron-powder electrode, Speedex 
Type U, for welding mild and galvan- 
ized steels, has just been introduced by 
Metal & Thermit Corp., New York. 

Designated AWS Type 6013 elec- 
trode, the new product is the fourth 
formulation in the firm’s Speedex Ser- 
ies. It is recommended particularly for 
structural welding, shipbuilding, tank 
fabrication and general maintenance. 

Speedex Type U electrode is suitable 
for use in all welding positions on any 
type of current at high amperages 


New Products 


PRODUCTS 


Other electrodes in the Speedex series 
are Speedex, Speedex LH and Speedex 
HTS. 

For complete information, write di- 
rectly to manufacturer at above ad- 
dress. 


X-Ray Units 


Four new portable industrial x-ray 
units for the radiographic inspection 
of castings, welds and assemblies hav: 
recently been announced by Mitchel! 
Radiation Products Corp., at Norris- 
town, Pa. Three of the units, Models 


MS-200, MS-260 and MS-300 are de- 
signed specifically for heavy duty work 
while the fourth unit, Model MS-140 
is a smaller trepanning unit for spot 
examination of welds and light radiog- 
raphy. 

Write Mitchell Radiation Products 
Corp., 128 FE. Washington St., Norris- 
town, Pa., for complete technical data 
and application information. 


Engine-Driven Welders 


The Lincoln Electric Co. of Cleveland, 
Ohio, announces stellite-faced 
rotating valves are now standard equip- 
ment on all of its air-cooled, engine- 
driven welders. These 180- and 250- 
amp welders are powered by engines 
manufactured by the Wisconsin Motor 
Corp. of Milwaukee, Wis. 

Lincoln expects that the new type 
valves will triple valve life, resulting 
in higher efficiency output from the 
welding generator. Valve-wearing sur- 
faces are faced with stellite and then, 
in operation, are rotated approximately 
8 deg on every stroke of the engine to 
insure even wearing. 
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HARRIS CALORIFIC CO 
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It takes just a flick of a wrist. You can now con- 
trol pre-heat oxygen pressures to as many as 
eight machine cutting torches simultaneously! 
Working from your regular operating position, 
and using the new Harris 48-DC Oxygen Saver. 
you get unbelievably smooth, fast cutting results. 


You get faster starting, piercing and cutting 
than ever before with the Harris unit. Independ- 
ent control of the starting flame enables you to 


vary one without affecting the other. 


Write us for further de- 
tails on this remarkable 
Harris unit, or call your 


nearest distributor. 


V 


CASS AVE. 


HARRIS 48-DC OXYGEN SAVER 
REDUCES PRE-HEAT CONSUMPTION 
UP TO 80% 


Up to 50% faster cutting speeds 


over older methods 


Up to 80% reduction in con 
sumption of pre-heat oxygen 
Overall oxygen consumed low 


ered 20% 


Slag removal reduced to a 


minimum 


HARRIS CALORIFIC Co. 


CLEVELAND 2, OHIO 
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Cutting Tips 


A new series of six preheat cutting 
tips have been developed by The K-G 
Equipment Co., Ine., Allentown, Pa. 
The tips, named the “M-6 Series,”’ are 
six-holed, swaged tips which, according 
extremely fine 
flame characteristics, much faster pre- 
heat, narrow kerf, and a very small 
amount of slag when adjusted to neu- 
tral. They have been field tested and 
are now available in sizes 00 to 10. 

For complete details, write directly 
to The K-G Equipment Co., 1774 Lehigh 
St., Allentown, Pa, 


to manufacturer, give 


Modified Constant-Voltage 
Welder 

Harnischfeger Corp.'s Welding Divi- 
sion at Milwaukee, Wis 


a new line of modified constant-voltage 
welders that permit better and fuller 


has announced 


control over a wide range of applica- 

tions. The line consists of 300-, 500- 

750- and 12000-amp machines 
According to manufacturer, the main 


P&H 


constant-voltage machines is an ad- 


feature of the new modified 
justable slope control that gives a softer 
are, eliminates burn-back and = stub- 
bing, and provides a stable, spray-type 
properly 
stainless steel and other 


deposit when adjusted for 
aluminum, 
alloys 
Additional information on P&H modi- 
fied constant voltage welders is avail- 
able from the Harnischfeger Corp 


Welding Division, Milwaukee 1, Wis 


Wire for CO, Welding 


A mild steel copper-flashed welding 
wire is now available from the Westing- 
house leet ri Corp Developed pri- 
marily for use with CO, shielding gas, 
Type MS-21 wire has a controlled an- 
alysis and may also be used for inert- 
gas welding 

The wire is available in four diame- 
ters; 0.040, 0.0625, 0.077 and 0.091 in 


It may be purchased on 25-lb disposable 


LIS6 


spools or 400-lb “payoff-pak’’ barrels. 

For further information on Type 
MS-21 and other welding wires and 
electrodes, write Westinghouse Elee- 
tric Corp., P.O. Box 2099, Pittsburgh 
30, Pa. 


Welding Helmet 


A new, narrow, deep design welding 
helmet with lift-front lens holder is an- 
nounced by The Fibre-Metal Products 
Co, for easy access to work in close 
quarters, 

Designated No, 668-9, the helmet is 
light in weight and has the No. 1176 


“Dowmetal” Lift-Front holder 
which is insulated on the inside of the 
helmet. It is equipped with a wide 
range ratchet adjustment to fit all 
head sizes; it has two positive stops 


glass 


two position joints to equalize move- 
ment, and is equipped with a padded 
sweatband for complete comfort. 

Full information may be obtained by 
writing the manufacturer, The Fibre- 
Metal Products Co., Chester, Pa. 
Bulletin No. 47 describes this welding 
helmet. 


Liquid Oxygen Cylinder 


The Linde Air Products Co., New 
York, has announced the introduction 
of the new LC-3, liquid oxygen eylinder 

The LA is deseribed 
entirely new type of cylinder, and is said 


as being an 


to be a compact easily operated con 


New Products 


tainer capable of producing a large 
volume of oxygen at any use point 

The LC-3 has a capacity of 3000 cu 
ft of oxygen—the equivalent of mor 
than 12 “K” type high-pressure cylin 
ders. At the same time, the LC-3’s 
weight when full is only 505 Ib—a 
little more than '/, the weight of its 
equivalent in “K” eylinders 

According to the manufacturer, this 
combination of relatively light weight 
and large capacity makes the new LC-3 
ideal for use 
5000 eu ft of eylinder oxygen per month 
is consumed at any one use point 

For complete details write to Linde 
Air Products Co., 30 EF. 42nd St., New 
York 17, N. Y. 


wherever more than 


High-Nickel Brazing Alloys 


Handy & Harman announces a series 
of four high-nickel content 
alloys for high-temperature cor- 
rosion-resistant service. These alloys 
called Handy Hi-Temp alloys, offer 
high strength at elevated temperatures 
superior resistance to corrosion and 


brazing 


oxidation, according to manufacturer 
The alloys are intended particular! 
for brazing austenitic stainless steec! 
high-nickel 
cipitation-hardening alloys. 


heat-resistant and pr 


They 


also braze carbon steel and nonferrous 
metals having melting 
1850° F. 

The four high-nickel 
nickel contents ranging from 72.5 to 
93.25%, silicon between 3.50 and 
5.00%, and boron between 1.90 and 
3.50%. Their designations as Hands 
Hi-Temp 93, 91, 82 and 72 are based on 
their approximate nickel content. The 
alloys numbered S82 and 72 have in 
addition a chromium content of 7.00 
and 15.00%, respectively All th 
alloys are available as cast rod, powder 


points above 


alloys have 


resin-bonded sheet, as well as in formes 
fabricated and sintered from the pow 
det 

Further information about the Hand) 
Hi-Temp high-nickel 
can be obtained from Handy & Har- 
man, 82 Fulton St., New York 38, N. 
In Canada, inquiries should be directed 
to Handy & Harman of Canada, Ltd 
141 John St., Toronto 


brazing alloys 
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Automated Wire-Basket 
Forming Machine 


A new automated machine that per- 


forms welding, trimming, cutting and 
forming operations to produce finished 
wire-basket assemblies from bulk wire 
in @ continuous operation has been de- 


signed and built by Expert Automation 


Machine Co 
Detroit 12. Mich 
Longitudinal and 


17144 Mt. Elliott Ave 
CTOSS wires are 
drawn directly from stationary stock 
coils into the machine and advanced 
through various operations by an inter- 
mittentl, 


The wires are 


operated feed mechanism 
straightened velded 
vhich 


trimmed and formed 


into @ continuous strip pattern 
is then notched 
into finished basket assemblies by an 
unusual bending device. 

Additional 
directly to the company at 


information may be had 
by writing 


above addre Ss 


Automatic Arc-Welding 
Equipment 


Two new models of West-ing-are® 
automatic welding equipment are avail 
able from the Westinghouse Electric 
Corp. for CO», gas metal-are or sub 
merged are d-<« welding. 

According to manufacturer, both 


models are readily used for CO, or for 


90 


submerged ure operation ach 


sists basically of a heavy-duty welding 


head. eontrol, operator 8 remote contro! 
station and nterconnecting cables 
The equipment provides uniform bead 


contour and crater elimination at hig! 
welding speeds As air-cooled units 
they require no cooling wate: 


Inching of the damping 


and are starting are performed auto- 
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matically with Model SA-40A, and 
manually with Model SA-40 
is capable of driv- 
ing wire diameters from to '/, in 
at speeds up to 300 ipm 

For further information, write West- 
inghouse Electric Corp P.O 30x 
2099, Pittsburgh 30, Pa 


Aluminum Welding Cable 


\ dramatic demonstration of the 
more than 50°, weight savings of their 


aluminum elding cable was pro- 


ided in a recent 
from the Tweco Products Co. plant at 
Wichita, Kan to a large East Coast 


irgo shipment 


shipvard. The 3000 ft of size 3/0 cable 
veighed in on TWA scales at a 1425-lb 
total, compared with 2900 lb for equiv- 
sient copper ¢ ible 

For con plete information on Tweeo 
Lite aluminum welding cable, writ 
directly to Tweeo Products Co $08 


ton at Mosk Wichita Kan 


Resistance Welders 


Sciaks Bros Ire W 67th 
St.. Chicago, announce the new 


design of standard, air-hydraulie oper 


ited, single-phase SX multiple spot 
electrode velding machines for high 
production resistance welding applica 
tions 4 Scial standard machine 


the SX consists of a universal multipl 


Veu Product 


eparate platen units. 


The platen unit perating independ- 
ently, load in ext 1 position, swing- 
in and lift to the welding position, and 
ilter the welding sequence is completed, 
retract and swing-out for unloading. 

Che platen lift and retraction feature 
el t t kiing of deep 
Ira tion nging in-and- 


ind unloading 
vrite directly 


address 


Prefabricated Brazing Rings 


A new line of prefabricated Nicrobraz 
brazing rings for use with stainless-steel 
tubular assembli kinds is now 
available from the Staimles 
Division of Wall Colmono, 
John RSt., Detroit 3, Mich 


Processing 
19345 
Improved 


orp 


better fin- 
ished appearance, elimination of waste 


quaiit in the brazed joint 


ind reduced assembly time up to 85% 


ire among the advantages claimed for 

the Nicrobraz alloy in this new form 
Pretabricated Nicrobraz rings are 

ivallable im ail yrack to suit any 


need and can be made tor use with all 
standard or special tube sizes or shapes 
onditioning, auto 
motive, chemical, electrical and other 
For complete details vrite directly to 


Wall Colmonoy Corp. at above ad- 


buy and use 
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NCG “Type R” automatic cutting machines—3 of them—heilp chemical equipment, and special machinery. Two of the machines, 
speed production at the WHITING CORPORATION, Harvey, as shown above, are mounted on one long table to provide a 
lil., one of the nation's leading producers of foundry and rail- 40-foot cutting length. Parts being cut in this picture are for 
way equipment, material handling equipment, rotary shears, Whiting’s “Trackmobile.” 


MERCURY MANUFACTURING CO., Chicago, uses this NCG “We'd be lost without our CUT-O-MATIC portable” 


“Type JR” stationary cutting machine for close tolerance shape says Ralph Long of J & | ENGINEERING CO., Chicago. 
cutting of parts that go into the manufacture of their well known “We use it for everything from beveling heavy piote 
line of “Mercury” fork-lift trucks. (above) to cutting strips, circles, arcs and rings in light 


gouge up to heovy sections.” 


ey! 


Bring 


ANY 


flame cutting job! 


Do you do large scale cutting 

... large in size or large in 
quantity? 

Then the NCG “Type R”’ is the machine 
for you. It lets you mount up to 8 
torches at once for tremendous output. 
It cuts shapes up to 10 feet in diameter 
... as small as 1% inch in diameter. A 
beveling device can be added for making 


Do you need fast, accurate 
cutting on a medium scale? 


If so, it will pay you to get the facts 
about the NCG “JR” cutting machine. 


Do you want to mechanize 
hand cutting operations? 


Then ask for a demonstration of the 
CUT-O-MATIC~an inexpensive port- 
able cutting machine that weighs just 


NATIONAL CYLINDER GAS COMPANY 


840 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 


Bronches and dealers from coast to coast 


©1966, National Cylinder Gas Company 


accurate bevels of all types on plate up 
to 214 inches thick. Since the “Type R” 
is built to order, any of its eight stand- 
ard forms can be varied if necessary to 
meet your exact needs—and varied 
later, too, to meet changing needs. And 
it will give you long dependable per- 
formance: the first “Type R” —installed 
more than fifteen years ago—is still in 
service. 


A junior version of the big “Type R,” 
it handles any cutting job you can think 
of—straight line or shapes, manual or 
template tracing—on plate up to 3 x 4 
feet. 


30 pounds, complete with torch. It cuts 
circles, arcs, straights, does stack cut- 
ting, pipe cutting... all with production- 
line accuracy. An exclusive “floating 
torch” assembly lets you cut accurate 
bevels even on wavy plate. 


NATIONAL CYLINDER GAS COMPANY 
840 N. Michigan Ave., Chicago 11, til. 
Please send complete information on: 

C] Type "R” Cutting Machine 

Type Cutting Machine 

(J CUT-O-MATIC Portable Cutting Machine 


Nome... 


Address 
City 


| | 
| 
! 

| : 

| Zone State 


High production resistance welding equipment 
and automation devices . . . designed, engi- 
neered, and manufactured by Delta Welder . . . 
that’s the “know-how” which assures lower 
production costs and improved product quality! 


The record of outstanding performance compiled by 
Delta Welder equipment and automation devices is 
worth your examination. 


Permit our sales engineers to show you Delta Welder 
equipment developments and machines that are sav- 
ing time and money for nationally known manufac- 


turers. Write or call, No a Se Ph. Texas 4-8446. 


‘DELTA WELDER CORPORATION 


8525 Livernois . Detroit 4, Michigan 
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In today’s competitive race for stepped-up pro- 
duction, we see new welding machines and new 
electrodes coming on the market, all designed to 
do the work easier and faster. 


ACKSON 


J 

Insulated Copper Alloy Holders Therefore, in choosing the right electrode holder for 
a job, don’t think of rod size alone. We must equally 

consider amperage and cable size, and today, more 

than ever, the required number of electrodes per hour. 

These four factors combined establish the duty cycle, 

that is the percentage of actual arc-time in any ten- 

minute period of work. 

The following table shows the duty cycles possible 

with the various Jackson Insulated Copper Alloy 

Holders, based on using the electrodes and cable 


sizes as indicated. 


Holder 
Class 


Model 
Number 


Electrode 
Size 


Amperage 


Cable 


Size 


Duty 
Cycle 


SMALL 


AW-C 


250 


Ife 300 1/0 
300 1/0 
350 2/0 
375 2/0 
450 3/0 


MEDIUM] 1/4” 


LARGE A-3 


HEAVY 


DUTY A-3S 3/8" 500 4/0 


This table will help you in making the right selec- 
tion from these Jackson copper alloy holders. Using 
a superior 98%, copper alloy heat treated for greater 
strength, hardness and conductivity, these holders 
permit highest duty cycles with ample margin of 


WARREN-+-MICHIGAN 


| 
MODEL A-1 

AN = : 

MODEL A-3 — 50% 

65% 

MODEL A-3S 30% 
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Opens up new standards of speed 
and economy in welding mild steel 


Here’s the first all-position class 6010 electrode ever made with 
an iron powder coating. X-Ray and physical properties of the 
new Easyarc 10 are excellent. Outstanding characteristics for 
all-position welding with the inherent advantages of an iron 
powder coating. For a free sample of the new Easyare 10, 


contact your nearest Airco Office. 
On the west coast — 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... EX y 
Air Reduction Pacific Company 


_Air REDUCTION SALES COMPANY Compeny Internationa 


AVY) A division of Air Reduction Incorporated, New York 17, N.Y In Cube ~ 
=> peny, We Cuban Air Products Corporation 
In Canada — 
Offices and dealers in 
A Air Reduction Canada Limited 
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ae Another first to help widen the scope of welding | 
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